youndry Trade Journal, October 14, 1937 


= 


THE 


FOUNDRY TRADE JOURNAL 


WITH WHICH IS INCORPORATED 


THE IRON AND STEEL TRADES JOURNAL 


VoL. 57 


Thursday, October 14, 1937 


No 1104 


PUBLISHED WEEKLY 


Subscription Terms : 15s. per annum. 
Foreign and Colonial : 17s. 6d. per annum. 
All Subscriptions are payable in advance. 


All Communications to be addressed to the Editor, the 
Advertisement Manager, or the Publisher of 
THE FOUNDRY TRADE JOURNAL 
#4, WELLINGTON STREET, LONDON, W.C.2 


Telegraphic Address : ‘* Zacatecas, Rand, London.”’ 
Telephone : Temple Bar 3951 (5 lines). 


THE FOUNDRY TRADE JOURNAL IS THE 
OFFICIAL ORGAN OF 
The Institute of British Foundrymen 
The Institute of Vitreous Enameliers 
The Welsh Engineers’ and Founders Association 
and 
The Foundry Trades’ Equipment and Supplies 
Association 


Institute of British Foundrymen 


PRESIDENT: 1937-38 
Cc. W. Bigg, Selworthy,”’ Burley Lane, Quarndon, 
near Derby. 


LIST OF SECRETARIES— 


BRITISH CAST IRON RESEARCH ASSOCIATION 
|The Registered Office and Laboratories of the B.C.1I.R.A. are :— 
21-23, ST. PAUL'S SQUARE, BIRMINGHAM 
Telephone : Colmore 4274-4275. Telegrams : CIRA 
The B.C.1.R.A. Scottish Laboratories are :— 

Foundry Technical Institute, Meek’s Road, Falkirk 
Telephone : 332 


Contents 


PAGE 
The Vitreous Enamellers 295 
An Amazing Activity 295 
British Wrought irene Association : Fourth Annual 
General Meeting 296 
Correspondence ne . 296 
Random Shots .. 296 
Progress in the Foundry 297 
Cast-Iron Dampers 297 
The Birmingham Works of the G.E.C. 298 
Grey Iron and Its seaae/uentenent 299 
Cupro-Berylliums 300 
Vitreous Enamelling Section : —_ 
fourth Annual Conference 302 
Svolution of Enamellin 307 
Stannic Oxide as Opacifier in ‘Wet Enamels 310 
Tees-side’s Industrial Progress onl 306 
This Week’s News in Brief ; 312 
Personal... bes 312 
Trade Talk 312 
Contracts Open ea 312 
Forthcoming Events ... 312 
Raw Material 314 
Catalogues Received 34 


General Secretary: T. Makemson, Saint John Street Chamb 
Deans, 


gate, Manchester, 3. London Office: 49, Wellington 
Street, London, W.C.2. 
Birmingham, Coventry and West Midlands : 


A. A. Timmins, A.1.C., 
21-23, St. Paul’s Square, Birmingham, 3. : 


on Eee B. Gale, “‘ Parkdale,"’ Boulton Lane, Alvaston, 
rby. 
Lancashire: J. E. Cooke, 7, Warren Drive, Swinton, Manchester. 


London: R. Causebrooke, Thos. W. Ward, Limited, Thames Road, 
Silvertown, London, E.16. 

Middlesbrough : G. P. Kirk, North Eastern Iron Refining Company, 
Limited, Stillington, Stockton-on-Tees. 


Newcastle-upon-Tyne : C. Lashly, Sir W. G. Armstrong, Whitworth 
& Company (ir ders), Limited, Close Works, Gateshead- 
on-Tyne. 

Scottish : J. Bell, 60,S Enoch quare, Glasgow. 


Sheffield: T. R. Walker, M.A., The Priory,” Oughtibridge, near 
Sheffield. 


ee and Monmouth : J. J. McClelland, 12, Clifton Place, Newport, 

ion. 

West Riding of Yorkshire : 
hill, Bradford. 

South African: F. C. Williams, Magor House (Fifth Floor), 74, Fox 
Street, Johannesburg. 


S. W. Wise, 110, Pullan Avenue, Eccles- 


Bristol : A. Hares, Park Crescent, 648, Stapleton Road, Bristol, 5. 
Burnley : W. Haworth, 37, Westbourne Avenge, Burnley, Lancs. 


East pee : J. L. Francis, 12, Glenhurst Avenue, Colchester Road, 
pswich. 

Falkirk: H. McNair, ‘‘ Braewick,”’ Larbert Road, Bonnybridge, 
Scotland. 

Lincoln : E. R. Walter, M.Sc., The Technical College, Lincoln. 


The Institute of Vitreous Enamellers 


President: Sir Harold Hartley, F.R.S., Euston Station, London, 
Chairman : W. H. Whittle, W. H. Whittle, Limited, Eccles, near 
Manchester. 


Hon. Secretary: Miss E. Christine Elliot, 49, Wellington Street, 
Strand, London, W.C.2. 


Foundry Trades’ Equipment and Supplies 
Association 
President: A. C. Turner, Russell House, Adelphi, London, W.C.2. 


Secretary: K. W. Bridges, Grand Buildings, Trafal uare, 


Welsh Engineers’ and Founders’ Association 
President : W. E. Clement, Morfa Foundry, New Dock, Llanelly. 
Secretary : J. D. D. Davis, 9, Royal Metal Exchange, Swansea. 


* dancing went on until the small hours. 


The Vitreous Enamellers 


While week-end conferences are by no means 
uncommon, the conference of The Institute of 
Vitreous Enamellers, held last week-end in Bir- 
mingham, including technical Papers on Satur- 
day afternoon and works visits on Saturday and 
Sunday mornings, must be unique, and the re- 
sults of the experience will be interesting. The 
banquet on Friday evening was more entertain- 
ing than many of these functions we have 
attended, for the speeches were brief and 
Sir 
Harold Hartley, in his Presidential Address, 
printed elsewhere in this issue, made it per- 
fectly clear that his very wide personal experi- 
ence of co-operative research was that it was 
not merely a paying proposition but an essential 
under modern trading conditions, in order to 
compete on equal terms with foreign countries 
definitely wedded to this system. 

Welcoming the visitors as President of the 
Chamber of Commerce, Lord Dudley congratu- 
lated The Institute in securing Sir Harold 
Hartley as President. He referred to the fact 
that he himself was a successor to Sir Harold as 
President of the British Cast Iron Research 
Association, and therefore knew what Sir Harold 
had been able to do for that industry during his 
period of office. Lord Dudley stressed the im- 
portance and necessity of institutes and associa- 
tions, pointing out that the days of the lone 
industrialist and alchemist closely guarding 
their processes and secrets, and terrified lest any- 
one else should discover them, were long past. 
Pooled knowledge, he said, paid best in the long 
run, 

The progress of The Institute of Vitreous 
{namellers is indicative of this in an industry 
which was supposed more than most to depend 


upon secret knowledge and experience. Yet this 
has not prevented an enormous spread in the 
technique and processes of enamelling, and only 
by such growth could the public demand have 
been satisfied. Furthermore, there is no doubt 
that when the public uses enamelled ware any 
failure is not laid at the door of the individual 
manufacturer, but against the material in 
general, so that the whole trade tends to suffcr. 
It is therefore the business of the most pro- 
gressive manufacturers to see that the backward 
and less enterprising in the trade should not 
give the user cause for complaint. In this 
respect the new sign embodied on a_ stick-on 
label should be of great value. 


An Amazing Activity 


Statistics obviously require careful interpreta- 
tion, and figures could be extracted from the 
programme of Branch meetings just issued by 
the Institute of British Foundrymen which would 
be capable of yielding divergent results. Taking, 
for example, the number of Papers to be read, 
immediately one encounters a certain amount 
of difficulty as to whether one should include 
Presidential addresses. One figure, however, is 
definite and incontrovertible, and that is that 
one hundred and thirty meetings are to be held 
during the winter. A percentage is certainly of 
a social character, but to counteract that there 
is often more than one Paper read at one meet- 
ing. 

Outstanding in the programme is a partial 
programme of the South African Branch, but 
their session may cover a period different from 
the home country owing to being in the Southern 
hemisphere. Another newcomer to the  pro- 
gramme is the Bristol Section, and it carries 
with it the good wishes of the whole industry. 
On the other side, the Preston Section has be- 
come obsolete. Whilst this is to be regretted, it 
does show the wisdom of declining to accord 
Branch status to towns or districts until the 
Council is assured of definite continuity. 

The percentage of non-ferrous lectures is cer- 
tainly increasing, and now is of the order of 
10 per cent. It is still on the low side, due not 
to the lack of exertion by the officials of the 
Institute, but to the general inarticulateness of 
the brass and light alloy founders. Steel could 
perhaps receive more attention, but in this case 
there is a comparatively small number of units, 
and, except for Sheffield, probably the annual 
conference is the best place for the presentation 
of such Papers. The question of sands is rightly 
having the attention of most Branches, as this 
is a subject common to all branches of foundry 
work. The range of subjects is particularly 
wide, and includes Papers on Australian and 
Continental foundry practice, time and motion 
studies, sources of information, chilled shot, 
high-frequency electric furnaces, and a “ surprise 
item.”’ It can be stated without fear of contra- 
diction that no technical or scientific society 
affords to so many districts facilities for meet- 
ings as does the Institute of British Foundry- 
men. It is a policy which most of the others 
have emulated, but with nothing like comparable 
success. 
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British Wrought Iron 
Association 


The photograph below of the members of the 
British Wrought Iron Association was taken on 
the occasion of the Fourth Annual General 
Meeting and Dinner recently held at Turnberry 
Hotel, Turnberry. The Chairman, Mr. John R. 
Hope, of the Lancashire Steel Corporation, when 
placing before the meeting the report of the 
General Purposes Committee on the year’s work, 
commented on the greatly increased prosperity 
of the trade, and appealed to members to guard 
with the utmost caution against raising prices 
beyond that economic point necessary to ensure 
the maintenance of no more than a reasonable 
margin of profit. Provided care was exercised 
in this direction, he saw no’ reason why the in- 
dustry should not be able to look forward with 
confidence to a period of continued prosperity. 
He also emphasised that although times were 
good the necessity still remained for continual 
propaganda in order that the special and 
peculiar advantages of wrought iron should be 
kept prominently before the public. He con- 
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Correspondence 


[We accept no responsibility for the statements made 
or the opinions expressed by our correspondents. } 
Powder Metallurgy 
To the Editor of Tue Founpry TrapE JouRNAL. 
Sir,—In your interesting leading article in 
the last issue of the Founpry TrapE JOURNAL 
you remarked upon the absence of any collected 
source of information upon that increasingly 
important subject, powder metallurgy. This 
deficiency will, I believe, soon be rectified when 
a systematic account of the subject, of which 
T am the author, is published in the near future. 
—Yours, etc., 
W. D. Jones, M.Enc., Pu.D. 
8, Swan Lane, 
London, E.C.4. 
October 9, 1937. 


Some Experiments in a Small-Scale Cupola 
To the Editor of Tue Founpry TrapEe Journat. 

Sir,—The theoretical quantity of air required 
for the complete combustion of 1 lb. of coke is 
approximately 140 cub. ft., depending on the 
total carbon in the coke and the atmospheric 


sidered it would be very short-sighted policy on 
the part of the trade to begrudge any reason- 
able expenditure for this purpose. 

The members learned with great regret that 
Mr. Hope had decided to relinquish the chair- 
manship, which he had held since its inception. 
It is undoubtedly due to his unflagging zeal and 
tireless energy during the past four years that 
the wrought iron trade has progressed from a 
state of ruthless and ruinous competition to the 
conditions exemplified by the Association as it 
exists to-day. To mark their appreciation of 
the very valuable services rendered by Mr. Hope 
during his chairmanship, the members presented 
him with a silver tea and coffee service and Mrs. 
Hope with a diamond ring. 

Mr. H. J. Peart, of N. Hingley & Sons, 
Limited, Dudley, was appointed chairman for 
the ensuing year, and Mr. H. C. Waterston, of 
Scottish Iron & Steel Company, Limited, vice- 
chairman. 


CO in Foundries 


According to a report prepared by E. F. ANDREWws, 
of the New York State Department of Labour, car- 
bon-monoxide gas in foundries has been definitely 
traced to the use of pitch, sea coal and organic core- 
binding materials. An investigation of carbon 
monoxide as a health hazard in foundries, conducted 
by the Department, showed that pitch gave off the 
greatest amount of CO gas, sea coal somewhat less 
and core-binding materials a relatively small amount. 
It was found that practically all of the gas is given 
off during the gassing of the mould. 


temperature and pressure. Many authorities on 
cupola practice prescribe anything from 140 to 
165 cub. ft. per lb. of coke, irrespective of the 
above variables, and despite the fact that com- 
bustion is far from complete in the ordinary 
cupola, the stack gases often containing 10 per 
cent. CO; controlling the coke/air ratio at these 
specified values is said to be essential for correct 
melting conditions within the cupola. 

{t is the writer’s conviction that it is impos- 
sible to affect this ratio by variations in blast 
pressure or volume in an ordinary cupola except 
by extreme over or under blowing, as any change 
in the volume rate will have its corresponding 
change in the combustion rate, and, therefore, 
in the melting rate. 

The very informative Paper by Blayden, Noble, 
and Riley on ‘‘ Some Experiments in a Small- 
Seale Cupola,’ printed in your issue of Sep- 
tember 30, contains data sufficient to prove this 
point, and the following figures are derived from 
Table IV of the Paper :— 


Blast : | Combusti 
volume. | | Cub ft. air 
Cub. ft. per ; : | Lbs. coke | per lb. coke. 
| Lbs. per hr. perhr. | 

3,400 295 26 | 130 
3,000 280 23 | 130 
2,600 | 20 | 20 #&«| 130 
2,200 208 18 | 122 
1890 | im | 4 | 23 


(Concluded in next column.) 
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Random Shots 


The Institute of Vitreous Enamellers is rightly 
earning a reputation for doing things well. At 
their fourth annual dinner and dance, at Bir- 
mingham last Friday night, things certainly 
went well, if one can judge by the peals of 
laughter and the loud clappings which began at 
the speeches (mirabile dictu), and continued right 
through the evening till 2 o’clock, and even be- 
yond that for the tough guys who insisted on 
cracking jokes in the hotel lounge till daybreak. 


* * 


Their ladies have also a reputation for being 
as smart as the enamelled goods which their 
husbands turn out. Even Lord Dudley remarked 
upon it, and he pointed out that they made use 
of their husbands’ art every time they enamelled 
their nails. It doesn’t stop at nails even. Once, 
when a lady of note was passing through the 
streets of a provincial city on an official visit, 
‘* Marksman ”’ overheard this remark: ‘‘ How 
dos’t ’ah like ’er mug, Bill? It’d be like kissing 
a lading can!’’ The ladies may paint their 
faces and enamel their nails, but it cannot be 
‘‘fused on metal,’’ because they periodically 
wash it off, so, as far as the vitreous enamellers 
are concerned, this aspect needn’t be taken 
seriously. 

~ 


What with a dinner, a dance, a theatre, tech- 
nical sessions, committee meetings, and two 
works visits, one of them on Sunday morning 
if you please, the vitreous enamellers sure had 
a busy conference. One almost wonders how 
they do it. Perhaps they continually stimulate 
themselves by the Wet Process. 


* * * 


Foundrymen in the making! At the recent 
exhibition at Olympia a party of apprentices 
was sent round, and a well-known firm was asked 
to be their host. After much trouble a stock of 
soft drinks was laid in (such drinks not being 
readily to hand at Olympia). When the appro- 
priate moment arrived, the lads were asked 
which they would have, lemonade or ginger beer? 
After an awkward silence, one of them screwed 
up enough courage to say he’d like a Guinness, 
please, and all, without exception, followed his 
lead! Of such stuff are foundrymen made! 


* * * 


What did Messrs. Blank, Blank & Company do 
with the lemonade and ginger beer? 


MARKSMAN.”’ 


(Concluded from previous column.) 


Hence, a blast volume meter may be used to 
control the melting rate, but not the laws of 
combustion. 

Table IV in the Paper also reveals that ade- 
quate metal temperatures were obtained at 
melting rates varying from 3.27 to 4.64 lbs. tron 
per sq. in. of cupola bore area. This is very low 
compared with the usual figure of 10, freely 
quoted by authorities, regardless of whether the 
cupola is to operate with a metal/coke ratio of 
6:1 or 16:1. Surely the combustion rate, and 
not the melting rate, should be the basis when 
deciding the proportions of a cupola, its tuyeres, 
and air supply. The remarkable results revealed 
in this Paper indicate the need for revising 
some of our existing ideas on cupola control and 
operation.—Yours, etc., 

J. DEARDEN. 

1, Huntly Drive, 

Cambuslang, Glasgow. 


October 10, 1937. 
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Progress 
BIRMINGHAM BRANCH 


The opening meeting of the winter session of 
the Birmingham, Coventry and West Midlands 
Branch of the Institute of British Foundrymen 
was held on October 1, and many members 
assembled to hear Mr. H. J. Rog’s presidential 
address, followed by an account of some activi- 
ties of the Institute’s Technical Committee. 

Recent Speeding-up 

Mr. Rog commented on the speeding-up that 
has taken place during the past 25 years, and 
said that in many foundries where production 
was planned on careful time-studies for each 
operation, it was almost impossible to foresee in 
what way production times could be further re- 
duced, even by a small percentage. It would 
seem that much ingenuity would have to be exer- 
cised by the manufacturers of chronographs to 
produce suitable instruments for time recording. 
Much of the impetus towards mechanisation was 
imparted by the colossal demands of the war 
and later by the needs of the motor, building 
and electrical industries. Many types of mould- 
ing machines had been developed, such as the 
sandslinger and various types of hydraulic and 
electric squeeze machines, and these had played 
a very important part in the speeding-up of 
castings production. In a number of the modern 
foundries where complete mechanisation had been 
effected, machines were producing complete 
moulds at the rate of 60 boxes per hour, so that 
the foundry engineer of the future would find 
great difficulty in reducing production times. 
There was, however, always the impression, when 
watching the operations of ramming-up and 
knocking-out of sand moulds, that a certain 
amount of human effort was wasted. It would 
be interesting to see whether those engaged on 
research in the future would be able to solve 
the problem of suitable materials for permanent 
moulds or dies for such high temperature metals 
as cast iron and steel. 


Core-Making Developments 

Core-blowing machines were now becoming an 
essential unit of the modern foundry in this 
country, and there appeared to be further possi- 
bilities of the development of such machines for 
the production of moulds and cores in one opera- 
tion. The general use of oil-sand cores had made 
great strides, and thereby created the need for 
such equipment as the continuous core oven and 
core conveyor. 

Melting Progress 

In the melting section of foundries they had, 
within the past few years, seen the introduction 
of the type of cupola in which the blast entered 
at different levels, and pulverised-fuel furnaces; 
while automatic charging for cupolas operated 
by push-button control from the loading stage 
on the floor level cut out a further rather un- 
desirable sort of job. Visible weighing machines 
for charges, with weight-recording apparatus 
fitted, tended to eliminate faulty records. 

Refractory Materials 

Refractories had also received much attention, 
and synthetic materials were now available which 
gave more constant results and helped to relieve 
the harassed foundryman. Conveyors of various 
types were now in general use in many foundries 
on light castings production, and much of the 
manual labour formerly required in laying down 
the moulds on the floor could now be utilised for 
purely mould production. Such equipment 
materially assisted in keeping floors cleaner, 
which was a very desirable end. 

Many of the difficulties of the past in connec- 
tion with sands had been solved by the produc- 
tion of synthetic sands, coupled with which the 
use of sand-handling and mixing machines had 
reduced the moulder’s possible margin of error. 
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PRESIDENTIAL ADDRESS 


Fettling Shop Practice 

In the cleaning of castings the latest develop- 
ment of airless shot blast machines pointed to 
further reduction of costs, while the introduc- 
tion of chilled iron shot reduced the possibility 
of silicosis and ensured a healthier atmosphere 
for the operators. Grinding of castings had also 
received its quota of attention and these opera- 
tions could now be effected at much higher 
speeds with the bakelite bonded wheels on 
machines with self-contained motors and push- 
button control. Another valuable improvement 
was the introduction of variable speeds whereby 
the peripheral speeds could be modified to suit 
the wheels as wear took place. 


Non-Ferrous Castings 

In the non-ferrous field some very remarkable 
developments had been achieved in the produc- 
tion of die castings, especially in the aluminium 
alloys, and more recently in  copper-zinc. 
Foundries specialising in brass castings had re- 
ceived, within the last few years, severe com- 
petition from hot-stampings, and one could not 
but admire the ingenuity displayed by the pro- 
ducers of these goods in overcoming awkward 
bends and joints. With the introduction of 
chromium plating, hot-stampings had received 
their full share of attention, as with the cleaner 
surface a high polish could be obtained which 
was so essential to successful plating. Another 
lively and progressive competitor was the 
moulded product, such as bakelite, which in some 
instances was possibly superior to castings. In 
view of the introduction of such methods as hot- 
stampings and bakelite, it was possible that 
foundries had lost many orders for castings. At 
the same time, manufacturers of the presses 
and other equipment had benefited. At present, 
new equipment was so well advertised that, 
wherever it was made, within a short time cf 
its development works executives could secure 
sufficient data to check up against their current 
practice to enable them to decide what economies 
could be effected. Furthermore, with present 
transport facilities, such plant could in normal 
times be secured in relatively quick time from 
Europe or America. In view of these conditions 
it would appear necessary in the future that men 
of specialised training should seriously consider 
the possible effects of this speeding-up. Possibly 
the solution would be found in the genera! 
shortening of hours. 


New Business Methods 

With regard to technical literature, Mr. Roe 
said a point seemed to have been reached when 
the average executive could spend most of his 
time reading up even summaries of what was 
being done in various parts of the world. It 
further seemed that the time was fast approach- 
ing when the individualistic outlook of the past 
would be replaced by some form of co-operative 
organisation exercising national, and possibly 
international, control in certain industries. 
Many trade associations were operating to-day 
with beneficial results to both employers and 
employed. Such associations were generally 
successful if the members concerned adhered to 
their agreements and kept always in mind their 
responsibility to the public. When the United 
States of America was planning for recovery, 
the first step taken was to protect prices. There 
was also the possibility that unless the various 
sections of industry controlled themselves the 
Government might, in course of time, control 
or partially control them. On the Continent, 
he said, certain associations were in operation 
and all orders were sent through to a central 
office, being reissued to the members according 
to their capacity. Such procedure might not 
fit in with our more individualistic ideas, but 


there did appear to be some need for more co- 
operation among manufacturers to avoid foolish 
price-cutting, which could only result in elimi- 
nation of interest on capital and the undue 
reduction of wages. 


Vote of Thanks 

Proposing a vote of thanks to the President 
for his address, Mr. F. J. Coox said that, while 
reference had been made to cleaner floors, Mr. 
Roe had not directed attention to the present 
tendency to erect better buildings. Some existin 
foundries, and those now being built, compar 
quite favourably with machine shops in their 
height and lighting. Stress was very properly 
being laid on sufficient air space, good ventila- 
tion and light. Probably mechanisation was in 
part responsible for the improvement, as it neces- 
sitated tall buildings. Mr. W. J. MoLineux 
seconded the motion, which was heartily 
accorded. Mr. J. J. SHEEHAN then read a report 
by the Sands Sub-Committee of the Technical 
Committee. This will be published in a sub- 
sequent issue, 


Cast-lron Dampers 


By Our ENGINEERING CoRRESPONDENT. 


‘onsiderable interest attaches to a set of four 
large cast-iron swivel dampers for use in under- 
ground ducts, conveying stale air from the spin- 
ning rooms of a cotton mill to a chimney, that 
have been made by E. Green & Son, Limited, 
of Wakefield. Two of these dampers are on the 
triple swivel principle, and will operate in ducts 


A 


Cast-Iron Dampers. 


17 ft. high and 9 ft. wide, while the other two 
are double swivel, for ducts 15 ft. high and 5 ft. 
9 in. wide. 

The frames were cast in sections and bolted 
together, the outside faces being machined for 
the purpose, whilst the stops against which the 
damper blades fit are of mild-steel strip, screwed 
into the frame. Ball bearings are also fitted in 
a housing on the top of the frame which takes 
the whole of the weight, while the control of the 
damper is given in easy, but positive, fashion 
by means of a worm and quadrant, with connect- 
ing links and levers. 
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The Birmingham Works of the G.E.C. 


VISIT BY THE INSTITUTE OF VITREOUS ENAMELLERS 


Last Saturday morning, a large party of mem- 
bers of The Institute of Vitreous Enamellers 
visited two of the Birmingham works of the 
General Electric Company, Limited. The first 
works to be visited were the engineering group 
at Witton, where the party was shown round 
some of the large engineering shops and the 


. 
I'rg. 1.—-A Bay at Toe Witton Founpry or THE G.E.C. 


Fic. 2 ovr a 25-ron TurBo-ALTERNATOR 
CastTiInG at THE Witton Founpry. 


extensive foundry. Afterwards the visitors were 
taken to the Magnet Works at Landor Street 
to inspect the enamelling shops. 


THE WITTON WORKS 

The Witton engineering works of the G.K.C. 
is the largest unit in the company’s chain of 
works. It is built on an estate covering 200 
acres, and provides work for over 8,000 em- 
ployees. It has its own housing estate, its own 
private roads, and its own power house (which 
is larger than those of many provincial towns) 
while it possesses acres of playing fields for its 
employees and a large social club provided with 
a ball-room and a restaurant, billiard rooms, 
rest rooms and a stage for amateur theatricals. 

Witton works is primarily famous for its heavy 
engineering activities, but there are also several 
other works in the Witton group which are 
responsible for the production of many impor- 
tant lines of equipment such as electric fans 
and cleaners, batteries, carbons and moulded pro- 
ducts. The heavy engineering works occupies 
the greater portion of the site and has produced 
some of the largest turbo-alternators for power 
stations, both in this country and abroad, large 
motors up to 20,000 h.p. in capacity for steel 
rolling mills, mercury are rectifiers, colliery wind- 
ing motors, high tension switchgear, trans- 
formers, and in fact the whole range of electrical 
machinery demanded by modern industrial re- 
quirements. 

The foundry at Witton Engineering Works is 
one of the largest in the Midlands owned by 
a manufacturing organisation. It covers an area 
of approximately 2} acres and its flexibility is 
indicated by the fact that it produces castings 
weighing from 1} ozs. to 25 tons. A general 
view of one of the bays of the foundry is shown 
in Fig. 1, while Fig. 2 illustrates a 25-ton cast- 
ing for a turbo-alternator which is typical of the 
large size of castings produced in this bay. 


The Mechanised Foundry 
The latest addition to the portion of the 
foundry inspected by the visitors is the new 
mechanised plant. This plant was recently in- 


stalled in a new building for the production of 
castings weighing up to 40 lbs. using moulding 
boxes measuring 24 in. by 18 in. by 7 in. high. 
This size enables a varied range of castings to 
be manufactured such as ironclad switch cases, 
fractional horse power motor shells, and bearing 
brackets for motors up to 5 h.p. Fettling and 


dressing operations are conveniently effected 
near the ‘* knock-out ”’ stations, while a totally- 
enclosed sand-blast apparatus, fed by a steel 
slab conveyor, completes a compact installation 
affording rapid and orderly production. 

The whole of the plant is housed in a spacious 
building having a roof, which is so trussed that 
no floor pillars are necessary to support it, « 
feature which provided complete freedom for the 
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lay-out of the plant. The spaciousness thus 
obtained is apparent in the illustrations of the 
mechanised foundry, Figs. 3 and 4. 

The plant provides a good example of the lines 
upon which the old craft of irenfounding is 
being modernised. Rapid production of uniform 
castings is essential to keep pace with automatic 
machining processes, and while much scepticism 
has been expressed in the past as to the success 
of mechanisation, there is no doubt that com- 
plete success has been obtained and that mechani- 
sation has come to stay. Improvements are, of 
course, being embodied continually and casting 


tolerances are being reduced to fine limits, call- 
ing for extreme accuracy in metal pattern- 
making. 


Moulding Plant 


The equipment installed consists of two sepa- 
rate units, each comprising five pairs of mould- 
ing machines with ten sand hoppers (one over 
each machine), mould conveyor, knock-out  sta- 


lh 


Fic. 3.—Part or tHE NEw MECHANISED Founpry AT THE W1ITTON ENGINEERING WorKS. 
Tart Movutpine MACHINES ARE SEEN ON EITHER SIDE OF THE SLAB CONVEYORS, AND 
THE CUPOLAS ARE AT THE FAR END OF THE SHOP. 
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tion and sand preparation plant. The system 
sand is passed over a magnetic pulley, into the 
boot of a bucket elevator which takes it straight 
up to a storage hopper near the roof. From 
this hopper the sand falls on to a rotary feed 
table, which controls the amount of sand passing 
out, and thence the sand passes to a vibrating 
screen which removes all hard burnt sand and 
cores. The screened sand then falls into a puddle 
mixer provided with a controlled water supply. 
The mixer discharges the sand on to a traverse 
belt, which conveys it across to a _revivifier 
mounted at one end of a steel slab-conveyor. 
The slab-conveyor travels across the sand hoppers 
above the moulding machines and keeps them 
filled with sand. Any overflow of sand is passed 
down a shute at the other end of the plant on 
to a belt conveyor, which travels underneath 
the floor to the knock-out station passing under 
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ately behind the knock-out stations is a slab- 
conveyor, on which castings can be taken to 
a sand-blast plant. Grinding wheels, with under- 
ground dust extracting channels, are con- 
veniently placed near the fettlers’ benches. 


Core Making 

All the small oil-sand cores are made by girl 
core-makers who work in the same building 
alongside one of the moulding units. The cores 
are dried in a continuous dryer and afterwards 
placed on racks ready for the moulders. The 
oil sand is prepared in a Rotoil mixer and 
arrangements are provided nearby for drying the 
sand. 

Patterns 

A concrete floored gallery supported from the 
roof, runs right round the building. Patterns 
which are not in immediate use are stored in 


4.—V1IEW OF THE MovuLDING MACHINES OF ONE OF THE TWO UNITS AT THE WITTON 
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grids at ground floor level between each pair of 
moulding machines. These grids collect all sur- 
plus moulding sand and spillage from the 
moulders and the conveyor takes it to the knock- 
out station where it is mixed with the knock-out 
sand. The whole cycle of operations is then 
repeated. 

A sand mill can be placed in the circuit for 
milling any added sand or overshot hopper sand. 
Alternatively the mill can be used as a separate 
unit for milling facing sand. By closing the 
gates above the hoppers all the sand, other than 
that lying in the hoppers, can be passed through 
the mill. This has not been found necessary 
after the first few weeks after starting up the 
plant. 

Casting is done on the part of the mould con- 
veyor adjacent to the cupolas which are placed 
at the side of the building farthest from the 
knock-out station. The moulding boxes are re- 
turned to the moulding machines on a gravity 
conveyor. It has not been found expedient to 
replace them on the mould conveyor. The mould 
convevor is therefore kept clear for the reception 
of completed moulds from the machines. 


Fettling 


The knocked-out castings are placed in steel 
receptacles which are transported to the tum- 
bling barrels or the fettlers benches. Immedi- 


racks in this gallery. Racks are also placed in 
the gangway between the two units on the 
ground floor. 


Vitreous Enamelling 


At the Magnet Works of the G.E.C. at Landor 
Street, Birmingham, the visitors were shown how 
the large number of small castings and pressings 
were enamelled. The castings, most of which 
are used for the construction of cookers and 
radiators are first annealed in an electric fur- 
nace and then shot-blasted under pressure at 
60 to 70 Ibs. per sq. in. This process is carried 
out in blasting rooms containing rotary loading 
tables, rotary automatic machines and hand- 
operated cabinets. 

After shot blasting, the castings are sprayed 
with enamel from either feed containers or gun 
cups, according to the quality of the work re- 
quired. Finally they are allowed to dry in dry- 
ing machines, using fans for circulating the hot 
air. The final fusing operation takes place in 
electrically-heated box-type furnaces, having a 
capacity of 275 to 300 kilowatts. The furnace 
temperature is pyrometrically controlled. 

Press and sheet metal work is first degreased 
by the trichlorethylene process and subsequently 
pickled and washed, a neutraliser being used to 
reduce the effects of any acid remaining on the 


sheets. After being dried the work is either 
sprayed or swilled with ground coat enamel, after 
which it is dried and fused in a similar manner 
to that just described. The temperature of the 
furnace is higher, however, being in the neigh- 
bourhood of 900 deg. C., and the time in which 
the work is in the furnace is consequently much 
shorter than for cast iron. Subsequent cover 
coat operations are carried out in a_ similar 
manner. 


Grey Iron and Its Heat- 
Treatment* 


By G. |. Pocopin-ALEKSEYEV. 


In regard to the heat-treatment of grey iron, 
a considerable difference of opinion exists among 
investigators concerning the interaction between 
the graphite and metallic matrix of cast iron 
at temperatures above the Ac, point. To ascer- 
tain the real behaviour of grey iron at such 
temperatures, samples of iron were heated in a 
platinum resistance furnace for 20 mins. at tem- 
peratures of 750, 800, 900 and 1,000 deg. C. and 
in one series of experiments were quenched in oil 
while in another series they were allowed to coo: 
slowly in a material of low heat conductivity or 
in the furnace. All the quenched samples were 
reheated for 30 mins. at 540 to 550 deg. C. and 
the combined carbon was then determined by 
chemical analysis. The results confirm the view 
according to which heating of grey iron results 
in the solution of graphite in austenite and an 
increase in the combined carbon, this increase 
becoming greater as the temperature of the heat- 
treatment is raised. As was to be expected, the 
opposite was observed in the case of the slowly- 
cooled specimens. Another phenomenon asso- 
ciated with the heat-treatment of cast iron is its 
growth, which occurs not only during the heat- 
treatment but also during subsequent service, 
for instance in the form of pistons of internal- 
combustion engines. The growth is also accom- 
panied by a deterioration in the structure and 
properties of the iron. Primary growth of cast 
iron is due to the increase in volume accom- 
panying the decomposition of cementite into a 
mixture of ferrite and graphite. Secondary 
growth is due to high-temperature corrosion or 
oxidation. There are various factors which pro- 
mote or inhibit secondary growth. The article 
concludes with a review of the essential features 
of the various forms of heat-treatment, such as 
annealing for relieving internal stresses, anneal- 
ing for softening, quenching, reheating and 
thermo-chemical treatments (nitrarding and case- 
hardening). 


Rolling Cast Iron by Ulitovsky’s Method 


The method of rolling cast iron proposed by 
Prof. Ulitovsky and carried out by him in the Ap- 
plied Physics Lbeonten of the Leningrad Institute 
consists in allowing cast iron melted in a_high- 
frequency furnace to flow down a graphite shute 
on to rollers revolving in opposite directions and 
applied closely against one another. One of the 
rolls is adjustable relatively to the other and the 
spacing between the rolls would depend upon a 
number of factors, such as the temperature of the 
molten metal, its chemical composition, speed of 
rotation of the rolls and their diameter. Under 
laboratory conditions, however, these factors are 
ignored and the adjustable roll is spring-pressed 
against the fixed roll. The resulting sheets of a 
thickness of 0.3 to 0.8 mm. are hard and brittle, 
but after annealing at temperatures of, for instance, 
750 to 850 deg. C., they are soft and flexible and 
in fact may be regarded as malleable iron sheets. 
This method is discussed from the technical point 
of view and its advantages and disadvantages and 
the possibility of its practical application are _re- 
viewed by 8S. Gerasimov, in Liteinoe Delo,” 
No. 4, 1937. 


* “Liteinoe Delo,” No. 4, 1937. 
DvD 


hus a 
the 
ines ; 
is 
orm 
atic 
ism ag 
cess 
om- 
ing | 
4 
4 
| 
| 


FOUNDRY TRADE JOURNAL 


Cupro-Berylliums 


THEIR SIGNIFICANCE 
NON-FERRO 


AND FUTURE IN THE 
US FOUNDRY 


By DR. J. LAISSUS and L. PERSOZ 


_ (Concluded from page 281.) 


Mechanical Properties 

The mechanical properties of cupro-berylliums 
have been the subject of many tests. Certain 
of the published results do not seem, 4 priori, 
to be in agreement, and for this reason prudence 
is demanded and only those clearly established 
should be accepted. Generally speaking, the 
mechanical properties of the copper-beryllium 
alloys of the industrial type attain their maxima 
when they have been submitted to the ageing 
treatment already described. Though relatively 
high when this treatment is given to unworke« 
castings, the mechanical properties of cupro- 
beryllium alloys can be materially increased when 
the same treatment is given to cold-worked 
alloys (rolled, forged, stamped or drawn). 

The following properties have been the subject 
of test:—(1) Tensile strength and hardness; (2) 
modulus of elasticity; and (3) resistance to 
simple fatigue and corrosion fatigue. 

Tensile Strength and Brinell Hardness.— 
Table II sets out a certain number of results 
relative to the tensile strength and Brinell hard- 
ness of types of cupro-beryllium alloy (distinct 
from those of Table 1), which show, on the one 
hand, the influence of ageing and, on the other, 
that of mechanical working. These results were 
obtained by E. F. Cone’. They can be taken as 
average figures, but a small variation’ in the 
composition of the alloy, or a slight change in 
the condition of the chemical treatment, can 
very appreciably modify the mechanical charac- 
teristics. 

Modulus of Elasticity.—Léon Guillet,* junr., 
has studied the variation of the modulus of 
elasticity of cupro-beryllium alloys in relation 
to their Be content from 2 up to 18.5 per cent. 
These alloys contained as impurities small quan- 
tities of iron (0.02 to 0.6 per cent.) and a little 
silicon (0.10 to 0.50 per cent.). The cast test- 
pieces were annealed for eight hours at 800 deg. 
C. and were then machined for measuring the 
modulus of elasticity by the pendulum method 
(Le Rolland and Sorin). The curves of Fig. 15 
show that the modulus of elasticity increases 
practically linearly throughout the range studied, 
and for a 15 per cent. Be content reaches the 
value of 20,000 kgs. per sq. mm., that is to say, 


** Fatigue Tests of Metals,’’ read before an In- 
ternational Congress in 1935, Cazaud gave the 
results shown in Table III of rotary fatigue tests 
on two cupro-beryllium alloys. 

In general, cupro-beryllium alloys show an 
excellent resistance to corrosion, which renders 
them superior to all other metals when they have 
to work amidst corrosive surroundings. Corro- 
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Properties and Special Characteristics 

Under this heading the following properties 
will be considered :—(1) Thermal expansion; (2) 
conductivity; (3) ease of header removal and 
(4) suitability for welding and brazing. 

Thermal Expansion.—The linear expansion has 
been determined by Peter Hidnert’ for the fol- 
lowing alloys between 20 and 100, 200 and 300 
deg. C. 


98.54 Cu 1.33 Be 0.02 Si 0.03 Fe 
97.78 Cu 2.14 Be 0.02 Si 0.06 Fe 
96.98 Cu 3.03 Be 0.02 Si 0.03 Fe 


The expansion curves of quenched alloys 
showed critical regions, which can be associated 
with structural changes due to ageing. Defor- 
mation or cold-working after quenching both 
facilitates and accelerates these modifications. 
The cupro-berylliums can be stabilised either by 
cold-working or by tempering. There is no simple 


TaBLeE III.—Rotary Fatigue Tests on Cu-Be Alloys. 


Be. MS. E. Mes- Mod. | of 
Per Condition. | Tons per| Tons per; Per nager B.H. of . . 
cent. | sq. in. | sq. in. | cent. | notch. | E. M.S 
1.5 | Drawn, oil quenched at 800, | 17 | 39 | 26 | 18.4 | 148 | 17 | 0.275 
tempered at 300 deg. C. | | | | 
2.5 Ditto 81 3.5 7.2 ' 315 31 0.245 
sion tests carried out by Gough and Sopwith relation between the coefficients of expansion, 


(Inst. of Metals, 
Table IV. 

They used the rotary bending fatigue 
apparatus in a salt spray with a speed of 2,200 
cycles per minute, and experimented upon a 
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varicty of alloys, including special bronzes. The 
compositions of these bronzes were :— 
Cupro-Beryllium. — Cu, 97.26; Be, 2.25; Ni, 
0.30; and Fe, 0.10 per cent. 
Aluminium Bronze.—-Cu, 89.5; Al, 8.89; Fe, 
0.15; and Zn, 1.40 per cent. 


TaBLE II.—Tensile Strength and Brinell Hardness of Commercial Cupro-beryllium Alloys related to Thermal and 
Mechanical Treatments. 


Properties. 
Be content. ‘Treatment. | E. Tons |M.S. Tons} E. | RA. | BAH. 
per per Per Per Kg. per 
| sq. in 8q. in. cent cent mm.? 
1.79 As cast 5 n | no 
, Aged 3 hrs. at 300 deg. C. 18 | 32 3 5.5 119 
As cast 18 28 10 15 120 
Aged for 3 hrs. at 300 deg. C. 38 51 i 420 
Cold rolled and aged. . 57 11 
2.0 Cold rolled .. 36 50 4 
mA Cold rolled and aged. . 58 78 2.5 —_ — 
2.5 Cold rolled .. | 28 49 10 — 
Cold rolled and aged... 50 87 3 


the equal of steel. They also show the Rock- 
well hardness variations, as well as those of the 
magnitude of their reaction to increasing trans- 
versal vibrations, given by the tuning fork, of 
copper-beryllium alloys as a function of their Be 
content. 

Resistance of Cupro-Beryllium Alloys to Simple 
and Corrosion Fatigue.—In his Paper on 


Phosphor Bronze.—Cu, 95.56; Sn, 
P, 0.13 per cent. 

Superston.’’—Cu, 
and Ni, 4.97 per cent. 

The results shown in Table IV are quite note- 
worthy, since of all the metallurgical products 
tested cupro-beryllium showed the highest cor- 
rosion fatigue limit under salt-spray conditions. 


4.23; and 


79.83; Al, 9.73; Fe, 5.62; 


the chemical composition and thermal history of 
the alloys tested. The authors’ figures are set 
out in Table V. 

Quenched and aged, 2.14 per cent. Be cupro- 
beryllium alloy has given a tensile strength of 


TasLe IV.—Corrosion Fatigue Results (Gough and 


Sopwith). 
| Fatigue limit in 
M.S. E. | 
Alloy tested. on Per bal 
eq. in. cent. Air. (5 x 107 
cycles). 
Phosphor bronze ..| 27 | 32.8 | 15.4 | 18.4 
Aluminium bronze..| 36 37.0 | 22.5 15.4 
Cupro-beryllium ..| 42 23.4 25.6 27.6 
Superston ” | 10.8 37.5 23.0 
Duralumin ” 28 14.3 5.3 
0.5 per cent. C steel | 63 | — 39.4 4.4 
15.0 per cent. Cr | 
steel 4 — 39.0 | 14:3 
18 : 8 stainless 66 | — 35.9 | 24.8 
17: 1 chrome nickel! 55 | — | 51.6 | 19.4 


76 tons per sq. in., and when quenched, cold 
drawn and aged, 83 ‘tons per sq. in. 

Electrical Conductivity. — Cupro-beryllium 
shows a high electrical conductivity. This parti- 
cularly interesting physical characteristic has 
formed the subject of numerous researches. Un- 
fortunately it is not easy to draw definitely clear 
conclusions from them, as some of the results are 
not concordant, due to the Be content and 


TasBLe V.—Coefficient of Expansion of Cu-Be Alloys 


(Hidnert). 
Average coefficient of expansion 
Be. per deg. C. 
Per | S.G. 
cent 20 to 100 deg.|20 to 200 deg.|20 to 300 deg. 


x 


16.8 17.2 to 17.3 | 17.6 to 17.8 
16.4 to 17.0 | 15.9 to 17.3 | 17.3 to 18.1 
16.5 to 16.7 | 16.6 to 17.1 | 17.5 to 18.0 
1 


| 
| 5.9 to 17.3! 16.0 to 16.9 | 16.4 to 17.4 


impurities in alloys used, and especially to the 
diverse character of the thermal histories. This 
situation will be ameliorated in the near future. 

Ease of Cleaning.—Here is a practical point 
not devoid of interest. According to the 
‘* Siemens Company,’’ the cleaning of cupro- 
beryllium alloys can be effected as follows :— 
Two solutions are prepared: (1) One part of 
H.SO, at 66 deg. Baumé is mixed with nine parts 
of water. It must only be used when cold. (2) 


300. — 
b 
b 
= 
t 
| 
| 
| 
1.33 | 
2/14 | 
3.03 
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Five grammes of KMn0O, are dissolved in 100 ml. 
of water so as to obtain a saturated solution of 
potassium permanganate. For cleaning, one 
mixes nine parts of solution No. 1 with one part 
of No. 2. The cleaning process lasts from one 
to two hours. After cleaning the product should 
be lightly brushed. 

Welding and Brazing.—Cupro-beryllium can 
be welded. In the treated state, ordinary weld- 
ing methods are used as one would with tin 
bronzes. It is necessary for ageing not to heat 
the pieces beyond 300 deg. C., as the temporary 
softening would be destroyed. Welding at tem- 
peratures lower than 300 deg. C. does not alter 
the mechanical properties. Cupro-beryllium 
alloys can be brazed with metals carrying the 
usual elements, either silver or others. It is 
necessary to be careful to cover the portions to 
be joined by a layer of copper, electrolytic for 
preference, of from 0.05 to 1 mm. in thickness, 


Fic. 16.—Various Non-SpPaRKING TOOLS 
IN Copper-BERYLLIUM. 


because the oxides which appear on the surface 
of cupro-beryllium are not removed by borax. 
As cupro-beryllium is heated up to about 600 
deg. C., it loses the hardness brought about by 
ageing, and the brazed joint is softened. If the 
welded joint is required to remain hard, it is 
necessary to use a solder which melts at 800 deg. 
C., and which is still solid at 750 deg. C. After 
brazing non-aged components covered by copper 
on the joint, this process taking place at 800 deg. 


Fig. 17.—A Spectan Gear IN 
Copper-BERYLLIUM. 


C., the pieces are heated to 730 deg. C., and then 
are quenched and finally aged at 300 to 330 
deg. C. 


Use of Cupro-Beryllium 


Because of the remarkable properties cupro- 
beryllium has already been applied to a large 
number of industrial applications. In America 
their use is particularly wide, according to some 
matter recently published by the American Brass 
Company, from which Figs. 16 to 26 have been 
taken, and acknowledgement is here made. The 
following are some of the most characteristic uses 
cupro-beryllium. 
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Cast Alloys. 


(1) Aeroplane propeller sleeves.—One type of 
propeller requires an intermediate sleeve between 


the shaft and the blades, and prolonged tests 


were required in order to discover a metal suffi- 
ciently hard for transmitting the necessary 
power without gripping. This problem was 
solved by the use of a cupro-beryllium alloy. In 
the aged condition, this alloy is extremely hard 
and possesses excellent wear and friction resist- 
ing properties. 

(2) Cast speed-boat propellers.The replace- 
ment of ordinary bronze by cupro-beryllium per- 
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an addition introduces a distinct economy. The 
tests made on Cu-Co-Be show that the addition 
of cobalt lowers the price of the metal and in-. 
creases, inter alia, 


its electrical conductivity. 
Another effect of the lowering of the concentra- 


tion of beryllium is the increase of the tempera- 
ture of ageing, which takes place between 300 


and 500 deg. C. 

The Cu-Co-Be alloys have found the following 
industrial uses :— 

(1) Springs, where the metal must support 
mechanical and electrical loading and where the 
heat is excessive. 

(2) Pole screens where elevated temperatures, 
high resistance to fatigue and good conductivity 
are encountered. 

(3) Electrodes, where a combination of both 
thermal conductivity, stability and good resist- 
ance to deformation and corrosion are demanded. 


Fig. Hvs. 
mits of the use of thinner bladed propellers, thus, 
of course, making them lighter and less subject 
to cavitation. American results have been ex- 
cellent. 

(8) Engine components. — Cupro-beryllium 
castings are advantageous in many cases, such 
as for cams, gears, pinions and especially worms 
for motor vehicles, castings for centrifugal 
pumps, etc 

(4) High-conductiv ity copper castings.—Cupro- 
beryllium is capable of giving deoxidised copper 
castings. By adding 0.01 to 0.02 per cent. of 
Be after the usual deoxidisers, it is possible to 
obtain sound, easily-machined castings. Accord- 
ing to various authors, these copper castings 
also possess an excellent conductivity. 


Cupro-Beryllium worked by Rolling, 
Forging, etc. 

(1) Large springs.—Coiled and leafed springs 
of cupro-beryllium have been shown to be 
superior to steel in America and Germany, whilst 
wagon springs for express coaches are being made 
in increasing quantities in cupro-beryllium. 

(2) Electrical apparatus springs.—Springs for 
contacts, brush holders and electric apparatus 
components were up till now usually made in 
phosphor bronze, but this alloy has a low resist- 
ance to fatigue and breaks quite easily. They 
are increasingly being replaced in both England, 
America and Germany by springs made in Cu- 
Be alloys. 

(3) Tools giving no spark from shock.—It is 
well known that for working carried out in the 
oil fieids; in oil cracking works; in powder maga- 
zines, as well as in certain special operations, 
such as the opening of tins of carbide, it is 
essential to avoid the creation of sparks, which 
might bring about a catastrophe. Tt is’ there- 
fore necessary to use hammers, drills, saws and 
the like which do not produce sparks from shock. 
Here 2 to 2.5 per cent. Be cupro-beryllium can 
be used to advantage if in the aged condition, 
which thereby gives complete security. 


Cobalt Cupro-Beryllium 


The addition of cobalt to cupro-beryllium 
lowers the solubility of Be in the alloy, so that 
one can reduce the Be-content and obtain 
harnesses equally high. As the price of cobalt is 
only about one-twentieth that of beryllium, such 


Fic. Gear WHEELS. 


(4) Welding electrodes (for resistance welding, 
etc.) where the electrode has to carry an intense 
current with high output and not be deformed 
by the high pressures generally used. 


General Conclusions 

The outline given above clearly shows the 
present position of cupro-beryllium, and if these 
alloys have not been taken up in France, it is 
due to the cost of the alloy, which is still too 
high. It would be out of place to discuss the 
price, but one of the authors has on one occa- 
sion dealt with this aspect,'® and it will suffice 
to say that the current price is of the order of 


Fic. 20.—CoNNECTING SLEEVES FOR 
Exvectric Cases. 


£10 a pound. Progress in methods of manufac- 
ture, coupled with added demand by an ever 
increasing number of users, should rapidly lower 
the price of the metal. 

Finally, apart from the purely technical point 
of view, this development is of interest for the 
French, as in Madagascar there are important 
pockets of beryl, the ore of beryllium, constitut- 
ing a source of national wealth if rationally ex- 
ploited. 
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The Institute of Vitreous Enamellers 
FOURTH ANNUAL CONFERENCE 


The Institute of Vitreous Enamellers held its 
fourth Annual Conference in Birmingham on 
Friday, Saturday and Sunday, October 8, 9 and 
10, under the Presidency of Sir Harold Hartley, 
C.B.E., F.R.S., M.C., M.A. An attractive pro- 
gramme of meetings, works visits and_ social 
events was arranged for the instruction and 
entertainment of the members and visitors. 


ANNUAL GENERAL MEETING 


The annual general meeting of the Institute 
was held at the Grand Hotel, Birmingham, on 
Friday, Mr. W. H. Whittle (Vice-President and 
Chairman) being in the chair. 


Dr. Mellor’s Illness 


The CHArrMAN announced with regret that Dr. 
J. W. Mellor, F.R.S., who had_ recently 
resigned the Presidency of the Institute for 
reasons of advancing age and continued ill- 
ness, was unable to attend. He read a letter 
from Dr. Mellor, who stated that he had recently 
suffered a very bad relapse with hemorrhage, 
and that it had had to be regarded seriously. 
It was necessary for him to remain quiet 
throughout October, and in any event the rail- 
way journey to Birmingham would have been too 
much for him. He had always hoped to do more 
and more for the Institute, but seventeen weeks 
in a nursing home had been very trying. 

In the same letter Dr. Mellor expressed his 
delight that Sir Harold Hartley had accepted 
nomination as President, and congratulated Sir 
Harold. He also expressed his pleasure with 
regard to the Institute’s development since its 
inception and paid a tribute to the Council for 
the manner in which it had consolidated the work 
of the Institute and had made it more and more 
useful. He personally had nothing but pleasant 
memories to cherish of his connections with the 
Institute, and he concluded with the prayer of 
Tiny Tim, ‘‘ God Bless you all.’’ 

The Chairman said that all who knew Dr. 
Mellor felt a pang because he was unable to be 
present. 

Minutes 

The minutes of the third Annual Conference 
and of the extraordinary meeting held on the 
same date were taken as read, and were con- 
firmed and signed. 

The minutes of the meeting held in London on 
April 30, which had been called in order to 
comply with company law, and which had been 
adjourned until the Birmingham meeting on 
October 8, were read, confirmed and signed. 


Finance 
Mr. Warter S. Grarncer (Hon. Treasurer) 
presented the Institute’s accounts, duly audited, 
which showed a surplus for the year ended 
March 31, 1937, of £49 2s. The meeting con- 
firmed the accounts which had been presented 
previously at the April meeting. 


Chairman’s Report 
The CHatrMan reported on the work and pro- 
gress of the Institute during the last year. The 
membership, he said, had reached a figure of 
just 200, comprised of 87 subscribing firm mem- 


bers, 54 ordinary members, 33 associate mem- 
bers, and 26 associates. That represented an in- 
crease of 15 members as compared with the pre- 
vious year. 

The third Annual Conference in 1936 was held 
in Manchester, and the meetings, works visits 
and banquet had been very well supported. 

During the last season 24 technical meetings 
were held in the four sections, and they were all 
well attended. For the present season 20 lec- 


tures had been arranged for the four sections, 
and it was hoped that they would all be equally 
well supported. 

The works visits arranged during last season 


Those 


also proved very popular. visits were 
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made by the courtesy of John Harper & Com- 
pany, Limited, of Willenhall; the Gramophone 
Company, Limited, Hayes, Middlesex; Bray- 
shaw Furnaces & Tools, Limited, of Manchester ; 
Pilkington Tile & Pottery Company, Limited, of 
Manchester; and Tootall, Broadhurst, Lee & 
Company, Limited, of Manchester. A _ pro- 
gramme of visits to plants during the coming 
winter season was being prepared and details 
would be sent to all members in due course. 

The “ Third Annual Proceedings ’’ had been 
distributed to all the members of the Institute. 
That publication was increasing in bulk year by 
year. 

According to the revisions of the Articles of 
Association, passed at the extraordinary general 
meeting held in Manchester, during the third 
Annual Conference in October of last year, the 
annual general meeting would be held each year 
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in future in conjunction with the Annual Con- 
ference instead of during the month of April as 
heretofore. The present meeting at Birmingham 
was the adjournment of the annual general meet- 
ing held on April 30, 1937, at the Charing Cross 
Hotel, London; it was adjourned from that date 
to conform with Company Law, which required 
that an annual general meeting should be held 
within fifteen months of the preceding one. 
Also, according to those revisions, a ballot was 
to be held at the Birmingham meeting for the 
re-election of officers. 

Printed matter on the official trade sign of 
the Institute had been prepared, and large 
stocks were in the hands of the secretary. The 
data comprised transfers and labels for adher- 
ence to enamelware, and illustrated booklets for 
distribution by enamelling firms covering the 
many uses of vitreous enamel. Details of the 
cost of that printed matter would be forwarded 
to members shortly 

A programme for an official tour of enamelling 
plants in the United States had also been drawn 
up and details would be issued shortly. It was 
proposed that the trip should take place next 
spring, the party sailing on the s.s. ‘‘ Georgic ”’ 
on May 28, and returning on the same boat to 
arrive back in England on June 19, 1938. 

With regard to laboratory facilities and educa- 
tion in vitreous enamelling, several avenues had 
been thoroughly explored and members of the 
Council had visited laboratories throughout the 
country. ‘The matter was going ahead and a 
very comprehensive scheme was being formed 
which would be valuable to each and eyery mem- 
ber of the Institute. 

The Institute was represented on various com- 
mittees of the British Standards Institution, 
covering furnaces, ovens and kilns for the 
enamelling industry, and colours, ete. 

On September 22, 1937, members of the Insti- 
tute were the guests of the organisers of the 
Engineering and Marine Exhibition at Olympia, 
London, and were entertained to tea. 


Election of New President 

The CuairMAN paid a further tribute to the 
Institute's first President, Dr. Mellor, and said 
that the Institute had benefited greatly by the 
help he had been able to give since its inception. 
It was fitting, he said, that the Council should 
formally record its great appreciation of his 
services and its sympathy with Dr. and Mrs. 
Mellor, together with the hope that Dr. Mellor’s 
health would improve and that they would both 
enjoy many years of happiness in the future 
(applause). 

Introducing Sir Harold Hartley, he said the 
institute was indeed fortunate in having secured 
his services, for he would bring to the service of 
the Institute a great deal of technical know- 
ledge, together with a wealth of commercial and 
allied knowledge which he had developed during 
his long career. For 30 years he had been a 
don at Oxford, and after that he had, for some 
unknown reason, given up a comfortable and 
happy position to enter commerce! The Insti- 
tute was very pleased and gratified that he had 
accepted nomination as President and looked 
forward to a long and happy association with him. 
On behalf of the Council, the Chairman assured 
Sir Harold that he would receive every possible 
support in his new office. 

On the motion of the CHAIRMAN, seconded by 
Mr. G. M. Logan, Sir Harold was unanimously 
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elected to the Presidency, amid prolonged ap- 
plause. 

The PrestpENt expressed his sincere thanks 
to the meeting for having elected him President 
of the Institute and also thanked the Chairman 
for the charming manner in which he had intro- 
duced him. He was unable, he continued, to 
bring to bear upon the affairs of the Institute 
such special knowledge of the industry as was 
possessed by his predecessor, Dr. Mellor, for 
whom he had the greatest admiration, as a man 
of encyclopedic knowledge, of great energy and 
imagination, and one whose help must have 
heen of the greatest value to the Institute in 
the early stages of its development. Sir Harold 
added that he personally had an appreciation 
of the importance of the industry, because some 
of the companies with which he was connected 
were large users of vitreous enamelled products. 
After all, the industry put the finishing teuches 
to many articles, the bulk value of which was 
very large indeed, and those finishing touches 
meant a tremendous lot to the appearance, to the 
permanence, to the utility and to the sales value 
of those articles. He assured the members that 
while he was privileged to be their President 
he would render any service he was able to render, 
and he asked them not to hesitate to call upon 
him where they felt that he could help thei. 
At the same time, he imagined that he would 
benefit a great deal from his association with the 
Institute, for he was always ready to learn. 
He believed it was true to say that he had never 
visited a works or a laboratory without having 
seen something which had been of very cousider- 
able use to him sooner rather than later. He 
added, amid laughter, that perhaps the idea of 
those who had invited him to accept the Presi- 
dency was that he would be able to educate 
one of their customers ! 


Re-appointment of Hon. Treasurer 
In the absence of any other nomination, Mr. 
Walter S. Grainger was reappointed Hon. 
‘Treasurer of the Institute. 
Mr. Gratncer, who received’ with 
applause, thanked the members for their con- 
tinued confidence in him. 


Re-election of Members of Council 

Three members of the Council had retired by 
rotation and offered themselves for re-election. 
There were two further nominations, but one of 
the members nominated (Mr. S. Hallsworth) 
withdrew because, by reason of the time he had 
to devote to his company’s business, he did not 
feel he would be able to do sufficient for the 
Institute in the event of his election. 

Thus, there were four nominees to fill three 
vacancies. As the result of a ballot, the follow- 
ing, who had retired from the Council by 
rotation, were re-elected:—Mr. W. Todd, of 
Parkinson Stove Company, Limited, Stechford, 
Birmingham; Mr. H. Whitaker, of Rustless Tron 
Company, Limited, Keighley, Yorks, and Mr. J. 
Gardom, of 29, Bennetts Hill, Birmingham. 

The annual general meeting then closed. 


ANNUAL BANQUET 

A company of about 270 members and guests 
enjoyed the annual banquet of the Institute in 
the Grand Hotel, Birmingham, on Friday even- 
ing. They were received by the President and 
Lady Hartley. The President was in the chair 
during dinner, and, following the speeches, there 
was plenty of time for dancing and a cabaret 
show. 

The company included the Right Worshipful 
the Lord Mayor of Birmingham (Alderman 
Harold Roberts) and the Lady Mayoress, the Rt. 
Hon. the Earl of Dudley, M.C., D.L., J.P. 
(President of the Birmingham Chamber of Com- 
merce), Mr. Barrington Hooper, C.B.E. (man- 
aging director, Founpry JovuRNAL), 
Mr. C. W. Bigg (President, Institute of British 
Foundrymen), Mr. W. H. Whittle (Vice-Presi- 
dent and Chairman) and Mrs. Whittle, Mr. 
C. R. Horrell (chairman and managing director 
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of the Triplex Foundry), Dr. Ludwig Stuckert 
(of Munich) and Fraulein Stuckert, Mr. J. G. 
Pearce (Director and Secretary, British Cast 
Iron Research Association) and Mrs. Pearce, 
Mr. V. ©, Faulkner (Vice-President) and Mrs. 
Faulkner, Mr. J. W. Gardom (Vice-President) 
and Mrs. Gardom, Mr. Walter S. Grainger (Hon. 
Treasurer), and Miss E. Christine Elliot (Hon. 
General Secretary). 


The Toasts 

The Loyal Toast having been honoured, 

Mr. Barrincton Hoorer, C.B.E. (managing 
director, Founpry Trape JourNAL), proposed 
““The City of Birmingham.’’ His speech was 
of the kind which is always enjoyed at such social 
functions, for there was an admirable balance of 
the humorous and the serious. The Corporation 
of Birmingham, he said, could be likened to the 
board of directors of a large business, and the 
Lord Mayor could be likened to the chairman 
of directors, for they had to run their various 
businesses on behalf of the City on business lines. 
A handbook dealing with the civic, industrial 
and other activities of Birmingham, and which 
he had procured immediately prior to the dinner, 
proved to be an excellent catalogue of an excel- 
lently run business. 

In his desire to say something helpful he had 
followed an example set by Cesar. Czesar had 
divided Gaul into three parts. Therefore, Mr. 
Barrington Hooper had divided the word ‘“‘ Bir- 
mingham ”’ into three parts or syllables, and had 
investigated the meaning of each. The first 
was the syllable Bir.” In Webster’s Dic- 
tionary ‘‘ birr’’ was defined as “ bodily might 
or power,” ‘ push or thrust,’? and a further 
definition was “‘ the whirl of wheels.’’ That was 
a very apt definition of the first syllable in the 
name of a great industrial city With regard 
to the second syllable, ‘‘ ming,’’ he could only 
find a reference to the Chinese dynasty; during 
the period of that dynasty a close study was 
made of the arts of commerce and peace. The 
third syllable, ‘‘ ham,’’ was given a number of 
meanings. The first was ‘‘ the hindquarters of 
a pig’’; secondly, ‘*‘ Ham ’”’ was the name of a 
son of Noah; thirdly, the syllable was defined 
as ‘an incompetent actor ’’; fourthly, and more 
appropriately, it was the old English name for 
“home.’’ Thus, the name ‘‘ Birmingham ”’ could 
be associated with push, thrust, the world awheel, 
studies of the arts of commerce and peace, and 
home. ‘‘Home’’ was a fine and_ typically 
English word; it seemed that in no_ other 
language than our own was there a word which 
meant quite the same as the English word 
‘‘home.’’ If the name ‘ Birmingham ”’ were 
derived from the considerations he had men- 
tioned, it aptly described the city’s activities 
and progress. It was a city of progress, a city 
which had studied the arts of commerce and 
peace and it was the home of many honcurs. 

The toast was coupled with the name of the 
Lord Mayor. 

The Worsnirru, THE Lorp Mayor oF 
Brrmincuam (Alderman Harold Roberts), re- 
sponding to the toast, thanked Mr. Barrington 
Hooper for the manner in which he had pro- 
posed it, and expressed admiration of his honesty 
in stating unblushingly that the City of Birming- 
ham Handbook was the source of the facts he 
had obtained; he had maintained the highest 
traditions of the profession of journalism. 

It would be agreed, continued the Lord: Mayor, 
that the City of Birmingham was deserving of 
the various qualities which Mr. Barrington 
Hooper had ascribed to it; and the Lord Mayor 
was happy in the knowledge that he could stand 
unabashed before a gathering of members of 
The Institute of Vitreous Enamellers, for he had 
been assured by their President that the Mayoral 
Jewel that he was wearing was a very creditable 
example of their craft. 

It was, indeed, a pleasure to attend the ban- 
quet as the guest of the Institute, which repre- 
sented a developing industry. Industries were 
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ever in a state of flux; some dwindled and others 
must take their place, and the latter could de- 
velop only by the help of collective research such 
as the Institute existed to promote. The in- 
dustry of vitreous enamelling also provided a 
good example of the growing unification of indus- 
tries, which had been so evident in Birmingham 
during the last thirty years. The Institute was 
in itself typical of modern tendencies, and he 
was particularly pleased to be its guest. 


Research 

The Rr. Hon. tHe Eart or Duptey, M.C., 
D.L., J.P. (President of the Birmingham Cham- 
ber of Commerce), proposing ‘The Vitreous 
Enamelling Industry,” said he was proud and 
delighted to be able to assist in welcoming the 
members of the Institute to the City for their 
conference; it was a duty he welcomed not only 
in his official capacity as President of the Bir- 
mingham Chamber of Commerce, but also as a 
steelmaker and as a successor to Sir Harold 
Hartley in the presidency of the British Cast 
Iron Research Association, for he had an interest 
in the raw material used by the vitreous enamel- 
lers. Birmingham, and particularly the mem- 
bers of the Chamber of Commerce, were always 
glad to welcome important bodies such as The 
Institute of Vitreous Enamellers to the city for 
their annual conferences; and they were parti- 
cularly pleased to welcome the Institute, because 
enamelling had played such a very important 
part in the work and prosperity of that great 
city for a considerable number of years. 

Excusing himself for his lack of technical in- 
formation on which to base his speech, Lord 
Dudley said that, having an idea that a com- 
ponent part of vitreous enamelling was “ stuff 
called ‘ frit,’ ’’ he had telephoned his chemist 
and had asked for a memorandum on frit, its 
composition, etc. Unfortunately, however, there 
had been a misunderstanding, and the chemist 
had sent an analytical report on “ Flit,’’? which 
was used for catching flies! Therefore, he was 
severely handicapped. However, he knew full 
well that the matters in which the Institute in- 
terested itself came from a very ancient and 
famous craft and, indeed, during his travels 
abroad he had had reason to study and admire 
the ancient majolica work in the various 
museums and upon which, he understood, the 
work of the modern enameller was based. 

The Institute was a recently formed body; it 
was perhaps easier and more pleasant to welcome 
a young Institute than an older one, because a 
young Institute had not its nose in the air and 
was not quite so snobbish! But there was no 
question of the importance, and indeed the 
necessity, of trade institutes and associations in 
these modern days. The days of the lone indus- 
trialist and the lone alchemist in his solitary 
shop or scientific laboratory, closely guarding his 
processes and his secrets and terrified lest anyone 
else should discover them, were long past. It 
paid best to pool knowledge in these modern 
days, and indeed, we all had to work at so high 
a pressure that there was no time to play a 
lone hand. It was difficult enough to keep up 
to date with the aid of the pooled knowledge 
that was disseminated by a highly organised 
trade institute such as the Institute, and there 
was no room for the jealous individual indus- 
trialist whom we knew in former days. Science 
marched on so rapidly that it was only by pooled 
knowledge, pooled research and pooled experience 
that we could keep abreast of scientifie advance 
both at home and abroad and maintain our place 
in the export markets of the world. 


The Trade Sign 

Speaking of the new trade sign, of which all 
members of the Institute were extremely proud, 
Lord Dudley assured them that, as a humble 
buyer of their enamelled goods, he would not buy 
another bath, or tooth-brush rack or other 
product without looking for that sign. He 
expressed the hope, however, that the vitreous 
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enamellers would ensure that the steel sheet or 
pressed steel product or cast iron to which they 
applied their enamel was of British manufacture ! 
He appreciated that at the present time there 
was a shortage of British materials, but he added 
that he was speaking generally, not particularly 
of the present moment. 

In a tribute to the President, Sir Harold 
Hartley, whose name he coupled with the toast, 
Lord Dudley said that he could conceive of no 
better Godfather than Sir Harold for a young 
Institute such as the Institute. His great 
services to science were well known, not only 
throughout the length and breadth of this 
country, but all over the world. In addition to 
his great services to British railways he had 
done outstanding work at Oxford, and when the 
history of our universities came to be written, 
that work would find a prominent place in the 
record of our oldest and most historic university. 
The Institute was extremely fortunate in having 
secured the services of Sir Harold as President ; 
the British Cast Iron Research Association would 
never forget the great service he had rendered 
it during his period of office as its President. 

The PresipENT, responding to the toast, said 
he felt a little embarrassed by the responsibility 
of having to respond on behalf of the industry. 
He felt to some extent like the newly-elected 
captain of the Royal and Ancient Golf Club, 
playing himself in at St. Andrews; indeed, he 
was only an onlooker of the royal and ancient 
game of vitreous enamelling. However, he 
thanked’ Lord Dudley for the charming speech 
in which he had proposed the toast of the 
industry and the Institute, and also for his pre- 
sence at the Institute’s banquet. Although Lord 
Dudley had disclaimed knowledge of the in- 
dustry, he was not altogether disinterested, tor 
after all, the function of vitreous enamelling 
was to add colour, brightness, beauty and per- 
manence to the rather unpromising-looking ex- 
terior of iron and steel. If he were addressing 
a gathering composed of men only he might 
perhaps have compared iron and steel with the 
weaker sex, on the ground that they needed pro- 
tection; but at a gathering attended by many 
laches of the twentieth century, he was aware 
that such a remark would not wash-—not even in 
a vitreous enamelled bath. (Laughter.) 

At the conclusion of a somewhat humorous 
speech, the President thanked all present for 
the enthusiasm with which the toast had been 
honoured. 

The Guests 

Mr. W. S. Grainger (Hon. Treasurer of the 
Institute) proposed ‘‘ The Guests,’’ and acknow- 
ledged the great help which the Tustitute had 
received from its friends, many of whom the 
members were pleased to welcome at the annual 
hanquet. It had been stated repeatedly, he said, 
that the growth and development of the Insti- 
tute had been unique; indeed, it had been 
termed meteoric. The members of Council would 
readily admit that its rapid progress was by no 
means wholly due to their own efforts; it was 
due also to the enthusiastic support of those who 
were not wholly connected with the trade, and of 
many notable dignitaries in our social and in- 
dustrial life. The fact that the Institute had 
been able to welcome so large a number of dis- 
tinguished guests at its fourth Annual Banquet 
was proof of the widespread sympathy for, and 
approval of, the Institute’s efforts. 

In his tributes to some of the guests indi- 
vidually, Mr. Grainger said that the Institute 
appreciated very greatly the honour of welcom- 
ing the Lord Mayor of Birmingham, Alderman 
Harold Roberts. Although not directly con- 
nected with the industry, Alderman Roberts was 
keenly interested in higher education and_ its 
application to industry, and he was a life 
Governor of Birmingham University. He was 
also connected with commercial and industrial 
problems, particularly in his association with the 
West Midlands Joint Industrial Council, and by 
his presence at the banquet he had paid the 
vitreous enamelling industry an honour. 
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Another distinguished guest whom they were 
particularly glad to welcome was the Eari of 
Dudley, who was in control of the huge works 
situated at Round Oak. In addition to his 
office of President of the Birmingham Chamber 
of Commerce, he had many industrial activities, 
for he was a Past-President of the British Gas 
Federation, and of the Sales Managers’ Associa- 
tion, and was actively connected with various 
research and technical bodies. On behalf of all 
the members of the Institute, Mr. Grainger 
assured Lord Dudley that if he ordered 
enamelled goods they would supply them! 

It was a matter of very great regret that tne 
institute’s genial immediate Past-President, Dr. 
Mellor, was anable to attend, owing to ill-health. 
Mr. Grainger took the opportunity to express 
the Institute’s thanks to Dr. Mellor for his in- 
valuable services in the past and the promised 
continuance of his interest and support, and he 
asked that the Secretary should write a letter 
of sympathy and good wishes to Dr. Mellor on 
behalf of the assembly (applause). 

Another visitor to whom he paid a tribute was 
Mr. C. W. Bigg, President of the Institute of 
British Foumirymen, and assistant managing 
director of Qualcast, Limited, of Derby. Mr. 
Bigg, he said, had contributed in goodly measure 
to the success of his company, whose works at 
Derby had grown to enormous size during the 
past few vears; incidentally, he was a practical 
foundryman and fully appreciated the difficulty 
of enamelling some of the rough some of 
the material produced by foundrymen, so that 
his whole-hearted sympathies were with the 
vitreous enamellers (laughter). He was interested 
in a scheme for the extension of technical know- 
ledge and research in connection with the cast 
iron industry; therefore, vitreous enamellers 
looked forward to meeting him frequently in the 
future. 

A guest who had contributed a great deal of 
help and guidance to the Institute when it was 
very young was Mr. Barrington Hooper. Fur- 
ther, he had allowed his right-hand man, Mr. 
Faulkner, to sit on the Council of the Institute 
and continued to give his interest, his good 
work, and his influence to the Institute. He 
also provided accommodation for Council meetings 
in London. 

The Institute had also the honour to entertain 
Dr. Ludwig Stuckert, a technician of high re- 
pute on the Continent, who had travelled from 
Munich specially to lecture to the members of 
the Institute. In the past he had presented 
many valuable technical Papers; in recent years 
he had confined his activities to enamelling, a 
subject on which he was to lecture. The mem- 
bers welcomed him to England and thanked him 
for the trouble he had taken on their behalf. 

The industry had very much in common with 
another of its guests, Mr. J. G. Pearce, the 
director of the British Cast Iron Research Asso- 
ciation. Mr. Grainger recalled a recent visit to 
the Research Association’s Laboratories when he 
had been astounded to discover Mr. Pearce and 
an assistant struggling with an enamelling plant. 
The members of the Institute hoped to see much 
more of Mr. Pearce in the future. 

By the courtesy of Mr. C. R. Horrell, the chair- 
man and managing director of the Triplex 
Foundry, the members were to visit the enamel- 
ling plant of that company on Sunday, Octo- 
ber 10. They would see not only enamelling 
plant but also the latest developments in sand- 
blasting plants. They were glad to welcome Mr. 
Horrell at the banquet and to take the oppor- 
tunity to thank him personally for having thrown 
open the works to their inspection. It was a 
matter for regret that Dr. Railing, of the 
General Electric Company at Witton, had been 
prevented by urgent business from attending the 
banquet. The members would be visiting those 
works on the following day and Mr. Grainger 
took the opportunity to express publicly the 
thanks of the Institute to the directors of the 
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General Electric Company. for their courtesy in 
permitting that visit. 

Finally, Mr. Grainger extended a hearty wel- 
come to the ladies and assured all the guests that 
the Institute was indeed grateful for their in- 
terest and support, which was contributing so 
much to its success. 


Ironfounding and Enamelling 

Mr. C. W. Bice (President, Institute of 
British Foundrymen), responding, remarked jocu- 
larly that the guests, having received a ground or 
under-coat which had been prepared and applied 
as only expert enamellers could do it, had been 
made all the happier by the pleasing warmth of 
Mr. Grainger’s welcome; he fully anticipated 
that before the evening closed various other coats 
would be added in order to produce ultimately a 
warm, colourful, cheerful glaze! But he person- 
ally derived a great deal of pleasure also from 
the fact that he had been invited as a guest, 
because he represented an industry to which the 
vitreous enamellers owed much of their remark- 
able development. As an ironfounder he held 
the view that a casting itself could be a thing of 
heanty as well as of usefulness. But the vitreous 
enameller enhanced the beauty and extended the 
usefulness of such productions a thousand-fold. 
The processes which were used to achieve that 
result were not by any means simple. The 
enameller had to marry the enamel to the iron, 
and that marriage process rather accentuated 
any defect or weakness which might exist in 
either of the constituents. But if success were 
to attend the marriage, there must be a constant 
striving after a perfect understanding of the 
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stituents, and such an understanding could be 
brought about only by co-operation and careful 
investigation. He suggested with all respect 
that, common to both industries in so far as the 
enamelling of cast iron was concerned, there was 
a certain amount of ignorance with regard to 
what might be called the observable facts and 
their explanation, and he urged that a very great 
deal of good might be achieved by co-operative 
investigations by the enameller and the iron- 
founder. He would be most happy to interpret 
his invitation to the Institute’s banquet as a 
gesture towards the co-operation of the two in- 
dustries, which co-operation must redound to 
the benefit and progress of both. On behalf of 
all the guests, he thanked the Institute for its 
delightful hospitality. 


Technical Session 
Last Saturday afternoon a technical session 
was held, at which Sir Harold Hartley delivered 
his Presidential Address, as follows :— 


PRESIDENTIAL ADDRESS 


It is difficult for me so soon after becoming 
your President to venture to speak to you of 
your industry, and I want first to pay a tribute 
to my predecessor, Dr. Mellor, who has been 
your President since the foundation of the I-- 
stitute in 1934. 


Dr. Mellor’s Activities 


Dr. Mellor #; a very remarkable man, and 
like all chemists, I owe him a great debt for the 
lavish way in which he has placed his en- 
cycloprdiec knowledge at our service in the long 
series of volumes which we associate with his 
name. I learnt much from them myself and | 
made great use of them for my pupils. In these 
days when we have to assimilate not only the 
great accumulations of knowledge of the past 
but the rapid advances of every year it is 
difficult to over-estimate the value of such a 
work as Dr. Mellor’s ‘‘ Comprehensive Treatise 
on Inorganic and Theoretical Chemistry,’’ in 
which we find the significant results of all 
the researches that are scattered through the 
literature codified and made available to us at 
a moment’s notice. 
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Side by side with his literary activities Dr. 
Mellor is an outstanding figure in the appli- 
cation of research to industrial problems. As 
director of research of the British Refractories 
Research Association he made at the Mellor 
Laboratory at Stoke-on-Trent, a centre for re- 
search in refractories, the fruits of which en- 
abled great savings to be made in the many 
industries in which refractory materials play a 
part. Without his knowledge of the practical 
problems which had to be faced, his estimate 
of their relative importance and the scientific 
method of his attack, results of such value would 
have been impossible, and his knowledge of 
siliceous materials of a less refractory nature 
was always at your disposal. In him you had 
a President who must have been of the greatest 
service to you from his direct knowledge of your 
problems. 

It must have been a great regret to all of you 
when he felt that with advancing years he must 
relinquish this office, and in choosing a_ suc- 
cessor I naturally ask myself why in the place 
of a great expert you have chosen one whose only 
acquaintance with your industry is as a_ user 
of your products. Perhaps your idea was to 
educate a representative of the users to a more 
intelligent interest in your problems, and indeed 
my experience of representing users in various 
research associations has shown me how much 
can be learned in that way. 


The Enamelling Industry 

I know, at any rate, from the purchases of the 
two great corporations to which I belong hew 
large a part vitreous enamelling has come to 
play in modern life, especially in the great 
advances in what I may call domestic technique 
which have added so much to the comfort, con- 
venience and attractive appearance of the home. 
In so many of these new appliances—refrige- 
rators, cookers and stoves—vitreous enamelling 
has played an essential part in the development 
of design, and without it not only would progress 
have been much slower but the appliances would 
have been much less attractive to the purchaser, 
and the volume of business would inevitably 
have been smaller. 

Then, too, there is the sphere of commerce and 
industry where vitreous enamelling, thanks to 
its durability, its cleanliness, its resistance to 
corrosion, its thermal properties, its lightness 
and its adaptability to new designs, finds an 
ever-widening field of application. We are 
living in a period of rapid development in every 
sphere, of rapidly increasing scientific know- 
ledge, which is being applied more quickly than 
ever before to the service of man and has opened 
up new standards of living and comfort. 

In spite of the almost universal tendency to- 
wards concentration in large units, your indus- 
try is still distributed over a large number of 
independent firms, and it was a great step four 
years ago when you grouped yourselves together 
into an institute for the many purposes that 
industrial co-operation can serve. While we still 
retain the individualistic conception on which 
our commercial prosperity was built up, we have 
realised its limitations or rather the extent to 
which the merits of individual enterprise can be 
still further strengthened by co-operative action. 
We have learned that the strength of an indus- 
try is dependent on the strength of its individual 
units, and that it is to the general advantage 
that they should be strong and not weak. In 
some industries the factors favouring rationalisa- 
tion have carried things much further than with 
you, where the large range of products to which 
you supply the finishing touches makes it almost 
inevitable that you should continue to operate 
in a number of units. 


The Work of the Institute 
The recognition of the community of interest 
between you by the foundation of this Institute 
in 1934 was a very significant step, and you know 
better than I do all the advantages that have 


FOUNDRY TRADE JOURNAL 


come from having a central organisation repre- 
sentative of your industry. It is essential to- 
day that you should have this means of exchang- 
ing views and expressing your collective opinion 
on such vital questions as tariffs, standardisa- 
tion, publicity and trade signs, and of establish- 
ing relations with similar bodies abroad, quite 
apart from the facilities it has provided for the 
publication and discussion of technical Papers 
so that you can all benefit by one another’s 
experience, 

Last year, in his address to you, Dr. Mellor 
dealt at some length with the desirability of ex- 
tending the functions of the Institute by the 
formation of a Research Association of Vitreous 
Enamelling, and I should like to re-echo all he 
said and add my own personal advocacy to the 
cause he was pleading. 


Co-operative Research 

Since the war there has been a steady move- 
ment in the direction of co-operative research, 
and there are now eighteen co-operative research 
associations which occupy a firm position in the 
industrial organisation of Great Britain. It 
seems to me that in an industry such as yours 
you have much to gain by forming such an asso- 
ciation. If I may speak from my own experi- 
ence, I can say that where industrial research 
has been started on an adequate basis, with the 
whole-hearted co-operation and support of those 
whom the research is intended to serve, I have 
never known it to fail. I know you will agree 
that to-day, without research, any industry runs 
a grave risk of obsolescence. 

I am confident that all of you share my belief 
in research as an essential part of modern in- 
dustrial organisation, and probably you all have 
your scientific staffs according to the size of your 
undertakings. Why is it, then, necessary to 
contribute to a central research organisation? 

In the first place, it is difficult for any but a 
large undertaking to spend enough to provide 
for an adequate staff of experts to cover the 
various phases of your problems which need to 
be treated in their systematic relation to one 
another, and then it is only seldom that special- 
ists can be completely detached from routine 
work to enable them to make the fundamental 
investigations on which new developments are 
likely to depend. By pooling your resources, 
however, you could make it possible to carry out 
work continuously on an adequate scale, and 
by the combined experience of your representa- 
tives on the research council of such an associa- 
tion you could ensure that the programme of 
research was related to the general development 
of the industry, either as regards immediate 
problems or long-range possibilities. 

In the Paper we are to hear this afternoon 
Mr. Benton traces the historical development vf 
vitreous enamelling through the centuries when 
its motive was esthetic, for it was only in the 
eighteenth century that it was applied to the 
utilitarian purposes with which we associate it 


to-day. Nevertheless, it still contains all its 
esthetic possibilities which made it such a 
favourite device of the medizval craftsman, 


together with the vast extensions made possible 
by modern technique. This also seems to be a 
very important field of research, with great pos- 
sibilities in the future of using more fully ali 
the subtle combinations of surface, depth of 
colour, lustre and varied line that the palette 
of the enameller can offer. The public has never 
been so alive to artistic production and, as a 
sales stimulus, it is a vital factor. 

Although at the moment the internal trade of 
Great Britain may be largely responsible for its 
industrial activity, in the long run our pros- 
perity must depend on our position in the world’s 
markets. There you have to compete with the 
products of such countries as Germany and 
the United States, where research and industry 
are close allies, and where you may be sure that 
full advantage is being taken of all the aid that 
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science can give. In this rapidly changing 
world of ours curious unexpected things are 
happening which are apt to provide new aspects 
of competition. 

Those who visited the Exhibition of new 
Chemical Products at Frankfurt last June were 
surprised to see the vast range of substitutes 
for materials of various kinds which chemistry 
is now producing, and although the impetus 
may have come originally from the policy of 
national self-sufficiency, the technical results will 
have a much wider significance. In spite of the 
unique properties of your vitreous enamels, it 
would be rash to prophesy that none of these 
new materials is ever likely to develop into 
competitors, and in some fields they may be 
reckoned as serious rivals. 


Research Necessary 

The best insurance policy for the future of an 
industry is research, which will help it to foresee 
future lines of development, to solve its im- 
mediate problems, to improve and cheapen its 
products, and furthermore, the mere contact 
with research will have an enlivening influence. 
It will quicken the creative impulse, and success 
in answering questions will prompt new ones. 
I have watched the growing consciousness of 
what research has to offer, and the confidence 
that springs from successful co-operation in over- 
coming difficulties. 

It is the business of the scientist to analyse, 
observe and measure. Without his aid the trials 
and experiments that must form part of the 
daily work of any progressive undertaking are 
apt, as I know from experience, to be unfruitful 
since their value depends on planning, measuring 
and recording, and these are experts’ jobs. 

There is no need to tell you what scientific 
control means to the economy of production in 
enabling a manufacturer to work with certainty, 
to secure a maximum output of uniform quality 
and to avoid rejections. 

All this has been said many times before and 
my only excuse for repeating it is that I have 
been fortunate in having had an opportunity to 
test its truth in various fields and my conviction 
is based on experience. Faith in research brings 
its own reward, but that faith must be endur- 
ing, for Nature does not reveal her secrets lightly, 
and it must be generous in endowments. 
Research is the quest of the unknown, its issue 
cannot be foretold, it may lead towards a wished- 
for goal or it may throw light in unexpected 
places, but it means progress, and a greater 
mastery of mankind over matter. 


Mr. W. E. Benton, M.Sc., was then invited 
to read his Paper on ‘ Evolution of Enamel- 
ling ’’ (printed on page 307 of this issue), after 
which Dr.-Ing. L. Stuckert read a summary of 
his Paper on ‘ Stanniec Oxide as Opacifier in 
Wet Enamels ’’; the author’s conclusions are on 
page 310. 


MEMBERS ATTENDING CONFERENCE 

The following is a list of members and their 
guests who attended the conference :—G. H. Abbott ; 
R. K. Adams and Mrs. Adams; A. B. Allan and 
Mrs. Allan; Mr. A. F. Andrews and Mrs. Andrews ; 
Dr. H. T. Angus and Mrs. Angus; Mr. and Mrs. 
Armitage; A. J. E. Armstrong and Mrs. Arm- 
strong; E. W. Asbury and Mrs. Asbury; Miss 
D. M. Asbury; H. H. Aston and Mrs. Aston; F. 
Ayres and Mrs. Ayres; J. Bailey and Mrs. Bailey; 
C: J. Baines and Mrs. Baines; 8. Barkhouse; F. 
Baugh; R. Beattie; W. E. Benton and Mrs. Benton ; 
C. Idenden Betts and Mrs. C. Idenden Betts; C. 
Bigg and Mrs. Bigg; E. H. Bird; H. A. Bore and 
Mrs. Bore; H. Bradley; J. H. D. Bradshaw and 
Mrs. Bradshaw; Victor Brenner; A. H. Bridges; 
Major J. K. Brodie and Mrs. Brodie; R. Brosch 
and Mrs. Brosch; H. W. E. Butcher; P. 8. Meerate 
Butcher and Mrs. Butcher; Miss Cansfield; H. C. 
Carver and Mrs. Carver; Mr. and Mrs. Castle; 
P. V. Chambers and Mrs. Chambers; C. Chandler ; 
G. C. Clayton and Mrs. Clayton; Miss Clendon; 
W. B. Cleverley; R. Coles; G. Colley and Mrs. 
Colley ; Capt. L. E. Cottrell; H. M. Crankshaw and 
Mrs. Crankshaw; C. Crook; J. L. Cumberland; Miss 
B. Curzon. 
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J. Darby; J. Davies and Mrs. Davies; Miss V. 
Davies; C. E. Dixon and Mrs. Dixon; D. Dixon; 
J. Doncich; Miss N. E. Dove; Miss F. M. Dove; 
The Rt. Hon. the Earl of Dudley; E. Dunning; 
R. Edwards; H. Ellard; Miss E. C. Elliot; Miss 
M. Elliot; A. England and Mrs. England; Miss 


de Escobar; Gordon Evans and Mrs. Evans; N. H. 
Oakley Evans and Mrs. Oakley Evans; A. G. 
Everitt; E. Fallon; J. Fallon and Mrs. Fallon; 
V. C. Faulkner and Mrs. Faulkner; W. G. Frank; 


A. Frisewell and Mrs. Frisewell; J. Gardom and 
Mrs. Gardom; R. Gibson; Miss R. P. Gracey; 
W. S. Grainger and Mrs. Grainger; J. H. Gray 
and Mrs. Gray; J. T. Gray and Mrs. Gray; H. 
Green and Mrs. Green; R. Griffiths and Mrs. 
Griffiths; S. Halisworth and Mrs. Hallsworth; 
H. B. Handcock and Mrs. Handcock; Miss K. M. 
Harriss; Sir Harold Hartley and Lady Hartley; Mr. 
and Mrs. Hasle; W. J. Hatchley and Mrs. Hatchley; 
H. W. Higson and Mrs. Higson; K. Hill; Mr. and 
Mrs. Hodson; D. M. Holloway and Mrs. Holloway; 
Wm. F. Holmes; Lennox Holt; Barrington Hooper ; 
D. A. Hooper; C. R. Horrell and Mrs. Horrell; 
J. Hudson; J. E. Hurst and Mrs. Hurst; Miss D. 
Roscoe Jackson; H. W. James and Mrs. James; 
A. B. Kent and Mrs. Kent; B. B. Kent. 

H. Lee and Mrs. Lee; H. W. Lockwood and Mrs. 
Lockwood ; G. M. Logan; H. Lowe and Mrs. Lowe; 
B. A. McCalla and Mrs. McCalla; W. E. McCalla: 
A. McLeod; D. J. Macnaughtan; K. V. Marshall ; 
W. Marshall and Mrs. Marshall; M. G. Molineux 
and Mrs. Molineux; W. E. Moore; J. Nicholls and 
Mrs. Nicholls; J. O’Brien and Mrs. O’Brien; A. 
Parsons and ‘Mrs. Parsons; J. G. Pearce and Mrs. 
Pearce; Miss M. Pears; C. G. Pettit and Miss 
Pettit; Mr. and Mrs. Pickwell; Miss W. E. Poul- 


ton; L. Praeger and Mrs. Praeger; J. H. Price 
and Mrs. Pnce; A. R. Purchase and Mrs. Pur- 
chase; A. G. Read and Mrs. Read; N. A.. Reed: 


S. R. Reed; G. Redman; Mrs. L. Redman; (Miss N. 
Riley; H. C. Roberts; J. G. Roberts; W. Rodger: 
A. Rodway and Mrs. Rodway; J. R. Rogers; R. J. 
Rogers and Mrs, R. J. Rogers; Miss M. Rogers; 
R. J. Sharratt and Mrs. Sharratt; T. P. Shaw; R. 
Shotton; D. Sleath; Miss Eileen Slongh; A. C. 
* Smith and Mrs. Smith; A. J. Somers; A. J. Spittle; 
C. P. Stone; Mr. and Mrs. Straub; Dr. Ludwig 
Stuckert and ‘Miss Stuckert. 

B. W. Taylor and Mrs. Taylor; F. P. Taylor; 
Miss G. Taylor; G. H. Taylor and Mrs. Taylor; 
W. Thomas and Mrs. Thomas; G. L. Thompson; 
M. D. Thompson and Mrs, Thompson; W. Todd; 
H. Tomkinson; S. W. Vickery and Mrs. Vickery ; 
John 8. Walton; H. Dudley Ward; F. W. Water- 
house; T. L. Wenger: H. Whitaker and Mrs. 
Whitaker; Hy. W Whittle and Mrs. Whittle; 
R. W. Whittle; W. H. Whittle and Mrs. Whittle; 
W. Wilberforce and Mrs. Wilberforce; G. Willi- 
ment and Mrs. Williment; D. H. Wood; H. Wood 
and Mrs. Wood; Mr. Wooley. 


Catalogues Received 


Blowing and Exhausting Fans. Keith Black- 
man, Limited, 27, Farringdon Avenue, London, 
E.C.4, have just issued catalogue V 49, which 
specially deals with the question of cupola fans, 
that is, those running at from 1,450 to 2,900 
r.p.m. The range of fans stocked includes eight 
sizes for melting capacities of from one to 36 tons 
per hr. The fans are made so that blast can 
be delivered vertically or horizontally, either 
top or bottom and right or left hand. It js 
just this sort of information (which jis illus- 
trated) and a description of the general charac- 
teristics of the fans which make the catalogue 
of real value when asking for quotations. 


Welding Outfits. The British Oxygen Com- 
pany, Limited, of Thames House, Millbank, 
Westminster, London, S.W.1, have prepared an 
eight-page folder describing and illustrating the 
‘Alda ” high-pressure welding outfits. It has 
been specially prepared for the Motor Show, 
where the British Oxygen Company is exhibiting. 
Whilst designed for service station work, it is 
equally suitable for the jobbing foundry. A 
second leaflet called the ‘‘ Alda ”’ oxy-acetylene 
hand-cutting outfit deals with an apparatus 
which is eminently suited for removing the 
runners and risers of small steel castings. 
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Tees-side’s Industrial 
Progress 


MR. SMITHSON’S PRESIDENTIAL ADDRESS 


At the annual reception and dance of the 
Middlesbrough Branch of the Institute of British 
Foundrymen, in the Linthorpe Assembly Rooms, 
Middlesbrough, on October 1, Mr. J. K. Smira- 
son, in his presidential address, advocated that 
the industry should attempt to make the public 
castings conscious, and pointed to the effective 
use of slogans nowadays. 

During the past 12 months the foundry indus- 
try on the Tees-side, along with that of the rest 
of the country, had recovered to an extent which 
the most optimistic would hardly have dared to 
predict a year ago. Most of their foundries were 
taxed to the limit of productive capacity, and it 
gave him great personal pleasure to be able to 
assume office under very much happier circum- 
stances than his predecessors of recent years. 
Depression in trade acted as a stimulus in the 
search for new lines of development, and on Tees- 
side enterprise in the introduction of new 
materials and methods had not been lacking. 

Steel founders had widened their range of alloy 
steel castings for special purposes; cast iron, with 
tensile strength figures almost double that which 
was considered high grade material a few years 
ago, was being produced. And as a striking 
example of the introduction of an entirely new 
production method, there was the centrifugal 
pipe plant which members were privileged to 
visit last session. Seeing the success of these 
newer developments, and the renewed activity in 
the older established branches of the trade, one 
might easily imagine that the worries of the 
foundry trade had disappeared. 

The thoughtful foundryman, however, was 
aware that the industry had many problems yet 
to solve. Before the lessons of the lean years 
from which the industry had just emerged have 
faded from memory, or indeed before foundry- 
men had become entirely pre-occupied with the 
present business activity, it might be as well to 
study these outstanding problems. 

The foundry no longer retained its formerly 
undisputed place as the source of certain indis- 
pensable metal articles. Alternative methods of 
production had made great headway. Engineers 
and their consumers were now able, in many 
instances, to substitute for castings light press- 
ings and stampings, components fabricated 
by welding and, in some cases where appearance 
was more important than durability, plastic and 
ceramic products were displacing cast metals. 

Those who were engaged in the more specialised 
branches of the industry were aware of the de- 
mand for improvement in the problems of cast- 
ings to resist corrosive and erosive attack, wear 
and abrasion, destructive temperatures and a 
variety of especially severe conditions, which was 
far from being fully satisfied. 

At the same time, in the more ordinary faults 
of everyday iron founding, there was still room 
for much technical progress. The ironfounder 
must be envious of the light alloy founder, who 
had at his disposal alloys, not only of definite 
chemical composition, but guaranteed as to their 
physical properties. Pig-iron specifications 
emanating from different foundries were, at 
present, unnecessarily varied. 

Mr. C. W. Biae, President of the Institute, 
said he was happy to congratulate the Middles- 
brough Branch on surviving so well a time of 
industrial depression. 

Mr. T. Maxkemson, secretary of the Institute, 
also addressed the assembly. 


DEMANDS FOR WAGE INCREASES by Lochaber factory 
workers have been sent to the British Aluminium 
Company, Limited, through the men’s union. 
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Stannic Oxide as Opacifier in Wet 
Enamels 
(Concluded from page 310.) 


The attempt has been made with each indi- 
vidual series of enamels to explain the observed 
phenomena on the basis of chemical kinetics. 
Apart from the acceleration in the development 
of opacification which stannic oxide effects, there 
is also an increase in the stability of the opaci- 
fication towards overfiring. This tendency for 
stabilisation by the stannic oxide is shown clearly 
from about 6 per cent. mill addition onwards. 

The enamels most suitable for opacification 
with stannic oxide lie, as regards their content 
in aluminium oxide, fluorspar and_ cryolite, 
almost symmetrically around an enamel with 
9.1 per cent. -Al,O,, 7.4 per cent. CaF,, and 
11.0 per cent. Na,AIF,. The field of existence 
of this enamel in the triangular diagram is so 
extensive that the melts can be chosen not only 
from the viewpoint of optimal opacification and 
lustre; the variation of the above components 
may be so carried out that, besides optimal 
opacification, it is possible also to obtain frits 
with sufficient mechanical, thermal and chemical 
resistance. 


Effect of Particle Size of Stannic Oxide on 
Opacification 

Mechanical subdivision of ordinary technical 
stannic oxide achieves only dispersion of the 
coarsest aggregates. This is reflected in a maxi- 
mum of opacification with short time of grind- 
ing. On longer grinding of the stannic oxide, 
the opacifying effect falls off considerably, in 
consequence of the copious admixture with porce- 
lain dust. If the mill addition is increased, 
corresponding with the decreasing stannic oxide 
content of the opacifier, the opacifying effect 
remains practically the same, apart from a flat 
maximum at 2 hours’ grinding. 

Fractions of stannic oxide sedimented accord- 
ing to particle size again show a maximum otf 
opacification at about Il» diameter, which 
diminishes towards smaller particle sizes. This 
is presumably a result of the somewhat greater 
vitrification of the smallest particles, and pos- 
sibly of the failure of the laws of optics for 
particles below 0.54 diameter. The stannic 
oxide obtained by modern methods of manufac- 
ture is very suitable as regards its particle-size 
distribution, since the optimal opacification 
attainable with the fractions of different par- 
ticle-size is only about 1 to 1.5 per cent. above 
the opacity reached with technical stannic oxide. 

The action of stannic oxide, ground for various 
times, on the extractability of the enamel by 
acids is practically the same. With additions 
of stannic oxide corresponding to its analysis, 
a fall in extractability is noted with increasing 
duration of grinding, probably in consequence 
of the enamel becoming ‘‘ harder ”’ through dis- 
solution of the ground-in porcelain. 

The fractions of different particle size obtained 
by sedimentation of technical stannic oxide also 
show practically the same effect on the extract- 
ability of the melt by acids and alkalis, the effect 
being of the same order of magnitude as that of 
the usual technical stannic oxide. 


Midland Ironworkers’ Wages 


Tronworkers’ wages under the Midland sliding scale 
are advanced 125 per cent. as a result of the ascer- 
tainment of selling prices in the months of July 
and August. The reason for this pronounced move- 
ment of the scale is that in the months named the 
effect of the advances in controlled prices declared 
itself. Sales realised on average £12 7s. 7d. per 
ton, compared with £11 5s. 7d. in the preceding 
bi-monthly period. The increase since the first two 
months of this year is £1 18s. 5d. yer ton. Way 
changes, which are retrospectively based, represent 
a rise of 20 per cent. in the same period. Iron- 
workers now receive 574 per cent. above the basis, 
against 20 per cent. four years ago. Selling prices 
in the categories covered by the sliding scale are 
to-day higher than for eleven years. 
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Evolution of Enamelling’ 
By W. E. BENTON, M.Sc. 


Introduction 

At the time of the Roman occupation of 
Britain, the Gauls and Britons seem to have 
known how to enamel in champ-levé on bronze. 
Philostratus said: ‘‘ The barbarians in the ocean 
pour colours into bronze moulds; the colours 
become as hard as stone, preserving the designs.’”* 
Enamelled ornaments and weapons have been 
found in British barrows and tumuli. Sir 
Thomas Browne described ‘‘ A kind of opal, yet 
maintaining a bluish colour’? found with a 
number of brass instruments in a_ pre-historic 
grave opened in Norfolk in 1540.2. The existence 
of these things does not prove that the art 
originated, or even that it was re-discovered, 
here. Vitreous enamelling was known to the 
Egyptians at a far earlier period, and of a 
process of such importance the possibility of 
independent discovery is slight compared with 
the chances of communication. 

Enamelling probably developed from the 
ornamentation of metal objects with precious 
stones. In later times pieces of coloured glass 
were used, and this would be followed eventually 
by the discovery that powdered glass could be 
fused into cavities prepared in the metal. This 
could scarcely be the invention of a primitive 
race. It pre-supposes a considerable knowledge 
of glass-making and metal-working, conditions 
which were realised at a very remote time in the 
Nile Valley. Once developed the knowledge of 
the process would spread in time throughout the 
known world. 

The early European champ-levé enamelling on 
bronze and copper was superseded in the 9th 
century by more delicate cloisonné work on gold 
—a method probably introduced by the Moors 
into Spain or by the Saracens into Eastern 
Europe. Two centuries later a demand for 
larger pieces, particularly for altars, brought 
about a return to champ-levé and the use of 
copper as a cheaper base. In the 14th century 
silver was more abundant and was used as a 
hase for translucent enamelling in sunk relief, 
sometimes called ‘‘ Email baisse_ taillé,”’ 
where a recessed design sculptured in relief is 
viewed through a superimposed layer of brilliant 
glass. With the spread of wealth in Western 
Europe enamelling was no longer confined to 
ecclesiastical uses, and became a general method 
of decoration. Two other forms were in use— 
enamelling in open work, a kind of cloisonné 
fired on a temporary clay base, and enamel 
‘‘in the round.’’? All these classical methods 
were distinguished by one common principle— 
the design was actually executed in metal, and 
the enamel was only added as a decoration. 
However elaborately the colours were applied, 
the object remained a piece of metal-work, and 
the design was governed by the limitations of 
metal-work. 

The first sign of revolt against this conven- 
tion appeared about 1450 in the form of a num- 
ber of goblets and small plaques, probably made 
in the Rhine Valley, which were decorated with 
ename! painting on an enamel ground.’ = In- 
stead of carving the design into the metal base 
or building it up in a fine maze of metal wire 
the enameller had cut recessed panels into the 
metal and had filled them with a uniform coat 
of opaque enamel, on which he was able to paint 
his pictures in ceramic colours. This meant 
not only a great saving of labour, but also 
far greater freedom for artistic expression. 

It is a matter for regret that this remarkable 
change of method has made a division in the art 
of enamelling which five centuries have not 
closed. The unfortunate position has now arisen 


* Paper read at the fourth annual conference of The Inst tute 


¢ Vitreous Enamellers held at Birmingham from October 8 to 10, 
937. 


that most artists still decline to recognise 
“ painted enamel ’’ as a legitimate form of art. 
To them, enamelling is a medizval craft which 
should follow the conventions of decorated metal- 
work, and they do not allow that ‘ painted 
enamel,’’ or its modern successor ‘‘ continuous- 
coat enamelling,’’ has real artistic possibilities os 
its own. 

Painted enamels appeared soon after the in- 
vention of printing, which had brought an un- 
dreamt-of wealth of design within the reach of 
every craftsman. In place of the traditional 
monastic designs, the enamellers were able to use 
engravings by the best European artists. This 
may have been one of the chief reasons for the 
development of the new style. To reproduce the 
details of an engraving by the classical methods 
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would have been extremely laborious, and it was 
necessary to find a new and freer mode of ex- 
pression. The designs of the earlier painted 
enamels made at Limoges (about 1475-1530) were 
nearly all taken from German prints, but these 
were gradually superseded after 1530 by designs 
in the new Renaissance style from Italy. The 
great period of Limoges enamels lasted until the 
end of the century. 

Enamelling declined after 1600 until about 
1630, when Jean and Henri Toutin began to 
decorate small gold objects—such as watch cases 
and lockets—with fine miniature paintings on a 
back-ground of white enamel. This metnod was 
adopted by goldsmiths at Paris, Dresden and 
Vienna, and was used with great success for 
miniature portrait painting, particularly by the 
artists Petitot, Bordier and Zincke. The white 
ground coat had been used before, in particular 
by Leonard Limosin in the 16th century, but 
now it became the fundamental basis for enamel- 
ling, and may reasonably be regarded as the 
forerunner of ali modern enamels. 

If the inspiration of painted enamels came 
from the spread of printing, their success was 
certainly due to the technical excellence of the 
opaque enamels used in place of the earlier 
transparent and translucent coloured glasses. 
All these opaque enamels derive from the original 
formula for white enamel, and the author be- 
lieves that this formula was not evolved inde- 
pendently by the enamellers, but was appro- 
priated en bloc from another industry. It 
formed the first of many links between enamel- 
ling and ceramics. 


White Enamel 


The formula for the Italian white enamel of 
the early 17th century is given by Antoine Neri, 
a Florentine priest, in his ‘ Art of Glass,” pub- 
iished in 1612, in the ‘‘ sixth book ”’ ‘ wherein 
is shown the way to make all the Gold-smiths 
Enamels.’’ His instructions are perfectly clear : 

‘* Chapter XCIII. The Material wherewith alli 

Enamels are made. Take of fine lead 30 pound, 

of fine tin 33 pound, Calcine them together in a 

kiln, and serce (i.e., sieve) them. Boil this Calx 


a little in clean water in clean earthen vessels, 
take it from the fire and decant off the water by 
inclination, which will carry with it the finer part 
of the Calx, put fresh water on the remainder, 
then boil and decant as before, repeat this as long 
as the water carries off any Calx. 

“*Take then of this fine Calx, ‘of Crystall Frit 
made with Tarso (i.e., good soda glass made with 
pure sand), ground and serced fine, of each 50 
pound, of white salt of Tartar eight ounces, 
powder, serce and mix them well; then put this 
stuff into a new earthen pot baked, giving it a fire 
for ten hours, then powder it and keep it in a dry 
covered place. Of this stuff are made all the 
enamels of whatsoever colours. This shall be 
called the stuff for Enamels.”’ 


Neri’s enamel is almost identical with the old 
iin-lead glaze of the Staffordshire potters,* and 
’oth are similar to the white enamel used by the 
Outch faience-makers in the second half of the 
seventeenth century. The German enameller 
John Kunckel who re-published Neri’s work in 
1689 described the 


** manner in which the Fayanciers Hollandois make 
the Massicot which is the base of the white cover- 
coat.’’ ‘One begins by taking fine sand and 
washing it with care. To 100 lbs. of this sand, 
add 44 lbs. of soda, and 30 lbs. of potash; calcine 
this mixture, and you obtain what the Dutch call 
Mastichot or Massicot.’’ 

‘*To make the .cover-coat, take 100 Ibs. of 
this Massicot, 80 lbs. of ashes of tin, and 10 Its. 
of common salt, and calcine this mixture three 
separate times. To make the ashes of tin, take 
100 Ibs. of lead and 83 Ibs. of tin, and calcine 
them in the way that the potters do; this is what 
the Dutch call the fine stuff for the white cover- 
coat.”’ 


Where Neri compounded a ready-made soda 
glass with some potash (white salt of tartar) and 
the calx of lead and tin oxides, the Dutch tile- 
makers—who had no such plentiful source of 
supply as the Murano glass-works—manufactured 
their own crude potash-soda glass, which they 
called Massicot, and then fused it with lead and 
tin oxides (ashes of tin) and a little salt. Tne 
result was essentially the same—a flint glass 
opacified with tin. The Dutch ‘ Massicot "’ 
would not necessarily be deficient in lime, tor 
sufficient to make the mixture into a glass— 
about 5 per cent. of the batch—would usually ne 
present as an impurity in the sand. It is a 
peculiarity of all early soda-glass recipes that 
lime is very seldom mentioned. 

The Dutch only began to make tin-glazed ware 
in the seventeenth century. In Italy it had been 
made since about 1400, and to Lucca della Robbia 
(1400-1482) has often been ascribed the inventivun 
of tin enamels. The truth seems to be that he 
very greatly improved a process already known— 
but not native to Italy—and his enamels were 
certainly far whiter, denser and more brilliant 
than his predecessors’. The great period of 
Italian Majolica was between 1430 and 1570, arid 
fortunately for us one of the potters, Piccolpasso 
Durantino, has left an account, written in 1548, 
of all the details of the craft.‘ 

To coat a slip-covered clay-body with white 
enamel, Piccolpasso first of all prepared a rough 
potash glass which he called ‘ marzacotto ’’— 
a word similar to the Dutch ‘‘ massicot.’’ He 
made this by fritting 30 lbs. of pure sand with 
10 to 12 Ibs. of dried and burned wine-lees 
(crude potash). The tin ashes (stagno accordato) 
were prepared by burning 1 Ib. of tin with 4, 
6 or 7 lbs. of lead “ according to the quality 
required ’’ and the final white enamel resulted 
from the fusion of 30 lbs. of the marzacotto 
with 12 lbs. of tin ashes. He describes only five 
simple colours, a green from copper, antimony 
and lead; a dark yellow, zallo, from antimony, 
lead and iron-rust ‘‘ preferably from old 
anchors ’’; a pale yellow, zallulino, from lead 
and antimony, blue from Venetian zaffir (crude 
cobalt which he called azzurro) and purple from 
Tuscan manganese. Piccolpasso was careful 
never to fire his enamels at the waning of the 


* Which, however, was probably not in use in Staffordshire 
until the 18th century 
+ Holbach’s French Eattion of 1752 has been used by the author. 
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moon ‘‘ for the fire will want in brightness as 
the moon wants in splendour.”’ 

The history of the tin-glaze before 1400 is 
very obscure, but several things point to Spain 
or the neighbourhood of Spain as the scene of 
its first appearance in Europe. Majolica was 
certainly made in Spain during the fourteenth 
century, but probably not before 1300. The 
name Majolica was given by the Italians to al! 
tin-glazed ware and is actually the ancient name 
of Majorca, in the Balearic Islands, and their 
name ‘Alla Castellana’’ for the best glazes 
may mean “the Castilian.’? The word ‘‘ marza- 
cotto’’ appears in Spanish as mazacote,”’ 
which means to-day ‘‘soda, barilla, or any tough 
mass.’ In Kngland as ‘‘ massicot’’ it has 
always meant litharge, and in Spanish America 
it is used for antimony! Perhaps if one could 
trace the origin of ‘‘ massicot’’ one would 
find the origin of tin-glaze. The only Spanish 
forrnula which has been recorded is late in date, 
and very imperfect. A traveller, Henrique Cock, 
in 1585 observed that an enamel glaze was made 
at Muel in Arogan ‘‘ by taking 25 lbs. of lead 
and adding 3 or 4 Ibs of tin, and as much of 
sanc found thereabout.’’ Against this there 
is a definite description of a lead-tin glaze in 
a Serman manuscript of 1330.* and German 
writers maintain that the tin-lead glaze was 
invented by a potter of Alsace, who died in 1283. 
On the whole, the weight of evidence inclines 
one to believe that this formula is connected 
with the Moorish occupation of Spain, and may 
have originated in Arabia, or even in Persia. 


Colours and Fluxes 

The seventeenth century enamellers inherited 
other materials and methods besides the formula 
for white enamel. In a subject so complicated 
and so imperfectly understood, each generation 
only succeeded in adding a little to the store of 
traditional knowledge. The use of lead is almost 
as old as glass itself. It appears in Egyptian 
and Assyrian glazes, and is found in early 
British champ-levé enamels.’ Before the intro- 
duction of the tin glaze, the only white pottery 
in Europe was made by covering the body with 
a white clay slip and a transparent lead glaze.* 
It is odd that !ead glass was never successfully 
manufactured until it was made in England in 
1675. The Murano glass was of soda and lime 
and the Bohemian of potash and lime. The 
difficulties of making lead-glass are mentioned by 
Neri:—‘‘ If one does not take great care, the 
glass will penetrate and pass right through the 
crucible and all will be lost.’’ It was also re- 
garded as very fragile and only suitable for 
enamels and artificial gems. The root of the 
trouble was probably in their recipe, which was 
more that of a strass than of a flint-glass. The 
successful 3:2:1 formula was the invention of 
Stourbridge. 

It has been shown that Neri used the lead-tin 
formula as the ‘‘ stuff of all the enamels.’’ He 
does not mention borax, and it is doubtful 
whether it was used at all in enamels before 
1700. Borax was brought to Venice from the 
East, under the name tincal, in flat cakes pro- 
tected with a thick coat of gum. The name 
“‘borax’’ is Persian, but tincal comes from much 
farther East, probably from Malay. Probably 
the Venetians developed a borax glass primarily 
as a flux for delicate colours which were injured 
by lead. The formula ‘‘ three of sand, three of 
calcined borax, one of chalk,’’ which still appears 
in so many books on enamels, is attributed to 
Venice, and may have been developed in the 
later years of the seventeenth century. Its low 
coefficient of expansion makes it quite unsuitable 
as a continuous coat on metal, but would not 
prevent its use as a flux for colours. 

Potash, as has already been mentioned, was 
obtained from wine-lees (feccia) or the scrapings 


* M ta Preciosa. ‘‘ Videmus cum plumbum et stannum 
fuerunt calcinata et combusta, quod post ad ignem congruunt con- 
vertantur in vitrum, sicut faciunt qui vitrificant vasa figuli.” 
(See Fortnum’s “ Maiolica,” Ref. 4.) 
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of wine-barrels (tartar) in Italy, and from wood- 
ashes in France and Holland. Soda was im- 
ported from Egypt as polverine and rocchetta, 
and from Alicante in Spain as barilla or kali. 
In both cases 1t was obtained by burning kelp 
and sea-shore plants, such as salsola (glass-wort). 
The impurities of their raw materials must have 
been a great trial to the enamellers; even the 
best Spanish barilla was of a dark-blue colour! 

Manganese—almost invariably called magnesie 
—was used both as a decolourant and, from very 
early times, for producing a violet: or purple 
colour. In France it was called savon du verre 
(glass-soap), and its addition to a batch was an 
operation of the greatest delicacy. They had no 
means of knowing how much carbonaceous matter 
and iron oxide were present, so they added the 
magnesie bit by bit until the colour just dis- 
appeared. Frequently the glass turned purple in 
later years. The best supplies of manganese 
came from Piedmont, but the name itself seems 
to come from the Persian maghn. 

Cobalt, probably the most important colouring 
oxide to-day, has been used only in compara- 
tively recent times. It was known as an impure 
arsenate under the name saffre or zaffir (from 
saphire) or azzurro, and as a crude potash glass 
called smalt (from the Teutonic root smaltjan, 
the origin of the English word ‘ enamel 
Christopher Merret, an English chemist who 
edited Neri’s work in 1662, said:—‘‘I do not 
find in any book what zaffir is. I imagine it is a 
new invention of some German artist who has 
made a secret of it.* I think it is composed of 
copper, sand, and a little calamine-stone (zinc- 
ore).”’ The true nature of cobalt was not dis- 
covered until 1735+. Without cobalt the enamel- 
lers would have had difficulty in making a satis- 
factory blue. Ultramarine was too expensive 
and copper gives a blue only in highly alkaline 
glazes, in which a complex compound is formed 
between the oxide and soda or potash. The alka- 
line earths do not give this colour. Although 
every early work on enamels contains recipes for 
copper blues, it is very doubtful whether they 
were ever much used. Zaffir gave a sure, last- 
ing and very strong colour. Its only drawback 
was that, although it was easy to make a cobalt 
blue, it was difficult to make a good one. 

Green was made from copper, or by mixing 
cobalt-blue with antimony yellow. Chrome green 
was not used until the eighteenth century. Zinc 
was used occasionally, apparently to brighten the 
colour, Piccolpasso used it in yellow, and Neri 
added a little Lapis Calaminaris to his copper- 
green ‘‘ to keep the colour between a sea-green 
and a sky colour, when tne sky is clear and 
serene, a thing very delightful to see.’’ The 
most famous ceramic colour of all, gold-tin 
purple, was very late in appearing. Its dis- 
covery is attributed to Andrew Cassius, of 
Leyden, in 1683. In the eighteenth century the 
recipe was fairly well known, but most writers 
added a caution that the operation would not 
always succeed. Chrome-tin pink and chrome 
yellow were not used until after 1700; the cad- 
mium, selenium, and uranium colours are much 
more recent. 

The impurities of many of the materials com- 
pelled the enamellers to use extraordinary care 
in preparing their colours. All enamel melts 
were fritted into water (‘‘ great earthen pans 
full of clean water’’), usually three or four 
times, not to make the milling easier but to 
cleanse the frit. The impurities consisted not 
only of sandever (suin-de-verre, sweat of glass, 
mostly alkaline sulphates and chlorides) but also 
of metallic particles of lead or lead-tin alloy. 
Blancourt, writing about 1690,’ describes a 
further purification after grinding. ‘‘ Pour a 
little Aqua Fortis on to the white enamel, refine 
in a small glass Cucurbit and wash afterwards 
often in fair water. Mix with a little water, 
pound it in a mortar, and spread on the plate.’’ 
The plates were fired in a muffle very similar to 


* This has quite a modern sound. 
+ By the German chemist, Brandt. 
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a modern one, except that the source of heat was 
a wood fire. The enamellers seem to have been 
unable to agree as to which kind of wood gave 
the best results. A great deal of fine decoration 
on small articles was fired directly with a blow- 
lamp. Blancourt’ speaks of ‘‘my familiar 
friend, Nicolas Landiamo, a man rare in work- 
ing enamels at the lamp.’’ Colours were mixed 
with oil of spike (spike-lavender), sometimes 
with gum arabic or gum tragacanth. Before 
applying the colours the design was drawn on 
the ground-coat in red or brown with a fine 
brush. Occasionally a “ print ’’ was taken (in 
reverse) directly from an engraving on paper, by 
soaking it in oil of turpentine and pressing it 
face downwards on the enamel. The apparently 
obvious step from this to proper transfer- 
printing off copper plates was not realised until 
the middle of the next century, when its first 
appearance was in England. 


The English Enamels 


In 1750, Theodore Jansen, a merchant of 
London, established a factory at York House, 
Battersea, for the making of small “ toys” 
in white enamel on copper. Associated with 
him was the French engraver Simon Francois 
Ravenet, and it seems very probable that Jan- 
sen’s principal object was to develop a process 
of transfer printing which Ravenet had in- 
vented.* Jansen went bankrupt in 1756, but 
in this short time the factory had produced a 
considerable quantity of very beautiful work. 
Many of the pieces are not painted, and owe 
their artistic merit entirely to the reproduction 
of a fine engraving in sepia or purple on a pure 
white base. The engravings were perfectly 
executed and the technique of transferring them 
seems to have been faultless. With Ravenet 
were associated the engravers Robert Hancock 
and John Hall, and probably also Gwyn, Ryland 
and several others. 

It is unlikely that Battersea contributed any- 
thing more than the process of transfer-print- 
ing to the art of enamelling. The technique of 
making these ‘‘ toys ’’ in white enamel on copper 
must previously have been developed elsewhere. 
The French and Italian enamellers preferred to 
use gold but certainly used copper for cheaper 
purposes. Sometimes they coated a copper base 
with silver by means of a thin intermediate 
layer of green enamel, and the object was then 
enamelled as if it were made of silver through- 
out. The direct use of copper may have been 
developed from French methods by English toy- 
makers in the Midlands. It has been usually 
thought that enamelled toys were only made at 
Bilston and Birmingham after the closing of 
the Battersea factory in 1756, but it is more 
probable that toy-makers in these towns were 
engaged in enamellirg before 1750, and may 
even have supplied Jansen with boxes and 
plaques and gilt-frames already made. 

The excellent workmanship of these toys and 
the perfection of the enamelling are quite 
astonishing. They were made from sheet copper 
only four or five thousandths of an inch thick. 
The white enamel ground was applied thickly 
and evenly on both sides, and all fairly flat 
surfaces, such as portrait plaques and the lids 
of snuff boxes, were strengthened by being given 
a definite curvature in both directions. The 
enameller overcame the problem of thermal ex- 
pansion in a way quite contrary to modern 
methods. It was impossible for him to raise 
the expansion of his enamel until it equalled 
that of the metal, but by using very thick 
enamel on very thin copper and applying it 
equally on both sides, the metal was held ex- 
panded between two surfaces of glass. Suc- 
cessive firings actually increased the size of the 
piece. The ground-coat was usually annealed 
by cooling slowly on top of the muffle.” Large 
pieces were often fired in glazed saggars, called 
in those days “ coffins.”’ 

The corners of the boxes were lap-jointed 
neatly. The metal was so thin that there was no 
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ENAMELS 


@5724 IS TROUBLE FREE. = wet process 


direct on cast iron frit, No. 5724, is the most 
satisfactory and the most reliable of enamels, the 
main reasons being its facility of firing and its 
strong attachment to the metal. It is easy to 
work, and gives a finish superior to enamels 
costing much more in price. It has a wide firing 
range and superior resistance to heating and 
cooling effects when applied to stove parts, etc. 


@THERE 1S NO COLOUR IT WILL NOT 


DEVELOP. Used with light shades of oxides 
it has been found possible to produce good work 
with one coat direct on cast iron. It possesses 
an excellent gloss and covering power, being 
particularly good for use on poor castings. One 
of our customers says :—‘* We should like to state 
that this is the only Frit we have found capable 
of developing the large and varied range of 
colours used in our industry ..... up to date we 
have found no colour that it will not develop.” 


Out of a possible 26 users 
in England and Scotland 
18 FIRMS USE 5724 
LEADLESS ENAMEL 


| | 


Founded 


We at Blythe do all in our power to ensure consistent performance 
of our materials, and 5724 is typical of our highest standard of quality. 


Why not get in touch with us and let us prove to you that we can, 
and do, give fullest satisfaction at lowest cost ? 


BLYTHE COLOUR WORKS LTD . . - CRESSWELL, STOKE-ON-TRENT 
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difficulty in hiding seams or joints. The author 
has examined a small patch-box in which each 
corner is tied with a little copper ribbon drawn 
through two holes pierced in the sides. The 
existence of this tie could not even be con- 
jectured before the enamel was removed. The 
surface of the copper had been etched with acid 
(a point not mentioned by Dossie) and was quite 
bright. A thin layer of copper oxide clung to 
the detached pieces of enamel and at some points 
a green colour showed where the oxide was dis- 
solving in the glass. In the building up of a 
large piece, such as a candlestick, the parts were 
fastened together with a machicolated overlap 
called a ‘‘ Roman joint.”’ 

The adherence of a flint glass to copper is not 
good—not comparable with the adherence of a 
modern enamel to iron. Lines of sharp curva- 
ture. presented a _ special difficulty. The 
eighteenth century enamellers overcame this by 
binding all the edges in copper frames, usually 
beautifully chased and “ double-gilt.'’ The only 
enamels the author can call to mind which show 
a raw edge are the Battersea wine-labels. The 
copper-gilt frames are quite characteristic of 
these enamelled toys; many modern enamellers 
have failed to imitate them. 

The best of these enamels were certainly opaci- 
fied with tin, and appear to have been of the 
traditional composition, but flint-glass opacified 
with 10 per cent. of arsenic was used for cheaper 
work. This would not stand repeated firing, as 
the arsenic would then dissolve in the glass, and 
it was brittle and had poor adherence to the 
metal; also ‘‘ arsenic was reputed to be 
poisonous.’’ Probably this material may be seen 
in some of the Battersea portrait plaques. 
Antimony and bone-ash were known as opacifiers 
but do not appear to have been much used. The 
range of colours had been increased by the addi- 
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tion of the gold-tin reds and silver yellow, and 
about 1780 the chrome-tin pink, in imitation of 
the Sevres ‘‘ Rose Pompadour,’’ was used at 
Bilston and possibly at Birmingham. The history 
of this colour is quite unknown. In the nine- 
teenth century it was still imported into 
Germany under the name “ English Pink.”’ 

In contrast to the fine transfer-prints of Bat- 
tersea the Midland enamels were often elabo- 
rately hand painted and gilded. About 1760 
raised ornament was introduced, generally as a 
border of delicate white scroll-work around a 
central painting. In the best of these produc- 
tions—snuff-boxes, étuis, candlesticks—one sees 
the art of painted enamelling finally freed from 
the limitations of metal-work. The use of very 
thin copper had made it possible to achieve any 
desired shape. The metal was merely a fragile 
skeleton, a support for the enamel paste. After 
firing, the work became, in effect, a piece of 
opaque white glass, which could be printed, 
coloured and gilded like a piece of porcelain. 
This is a conception which is needed to-day. 
With all the modern mastery of enamelling tech- 
nique, with perfect enamels and the means of 
moulding cast iron and steel into any desired 
shape, the industry still produces enamelled 
articles which only too often look like pieces of 
iron dipped in glossy paint. The mere covering 
of the metal will not conceal its existence, if its 
form has been allowed to dominate the design. 
If enamellers could recapture the conception of 
an enamelled work as a piece of opaque glass 
they would raise vitreous enamel to its proper 
place amongst modern materials.* 

The best period of enamelled toys in England 
lasted barely thirty years. After 1780 the 
engravings were of poor quality, the paintings 


* Mr. R. A. Weaver has made a somewhat similar suggesticn. 
Trans. Amer. Cer. Soc., 1934. 
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less brilliant and the gilding frequently applied 
in bad taste. The workmanship of the metal 
frames and hinges, however, remained as good 
as ever, and the white enamel ground-coat was 
still excellent. The decline of the industry was 
due to the failure of its artists rather than 
to any lack of skill in the enamellers. 

The last years of the eighteenth century saw 
also the first attempts at enamelling iron, 
Rinman’s experiments on wrought iron in 1782,’° 
and Hickling’s patent for enamelling cast-iron 
in 1799. The first recipes show some kinship 
with the old flint-glass enamels, but the later 
ones are clearly based on pottery glazes. Feldspar 
china-clay, fluorspar make their appearance, 
materials unknown to the toymakers. The rigid 
metal base, a metal previously regarded as quite 
unsuitable for enamelling, called for a totally 
different composition and a new distinction be- 
tween ‘‘ ground-coats’’ and  ‘“‘ cover-coats.’’ 
To-day the most serious difficulties of enamelling 
on iron have been surmounted, and there is now 
the opportunity to put this knowledge to the 
service of artistic design. The distinctive 
characteristics of vitreous enamel are still the 
same as they were in Antoine Neri’s time, three 
hundred years ago—permanence, brilliance and 
purity of colour; it is for modern enamellers to 
see that they are allied with design sympathetic 
to the material. These are the qualities which 
will determine the life of the enamelling 
industry. 

In conclusion the author wishes to thank Mr. 
R. Talbot Clayton, managing director of the 
Cannon Foundries, Limited, for his 
encouragement in the preparation of this Paper. 
He owes his interest in eighteenth century 
enamels to Mr. Gerald P. Mander, and he is also 
indebted to Mr. A. England and Mr. C. P. 
Stone for much useful information and advice. 


Stannic Oxide 


as Opacifier in 


Wet Enamels 


Dr.-Ing. Lupwig Stuckert (Technische Hoch- 
schule, -Munich) then presented a Paper on 
‘*Stannic Oxide as Opacifier in Wet Enamels.” 
We print below the author’s summary; an 
extended abstract of the Paper will be published 
in our November 4 issue. 

In the first part of the Paper the influence of 
stannic oxide on the impact resistance, thermal 
resistance, acid- and alkaline-extractability ana 
opacification has been investigated for 30 
systematically varied enamels. The second and 
third parts deal with the construction of a range 
of enamels suitable for the development of opti- 
mal opacification, on the basis of the conclusions 
reached in the first part, in addition to a series 
of experiments on the rate of development of 
the opacity. The fourth part is concerned with 
the influence of the particle size of stannic oxide 
on the opacification, lustre, and acid- and alka- 
line-extractability of an enamel. 


Impact and Thermal Resistance 

For the determination of the impact resist- 
ance of the enamel, a new impact-resistance 
tester has been developed, and the comparison 
made on the basis of an accurate measurement 
of the diameter of the impression caused by im- 
pact. The experiments show that the impact 
resistance of the enamel melts is improved by 
the addition of stannic oxide to the mill. With 
the major:ty of the melts, this improvement 
corresponds with the increase in the added 
stannic oxide; in other cases a maximum effect 
of stannic oxide appears at about 6 per cent. 

In most enamels, the addition of stannic oxide 
to the mill also improves the thermal resistance. 
The extreme fluorspar- and cryolite-containing 
melts form an exception to this rule, but have 
no practical significance on other grounds. With 


many enamels the thermal resistance rises con- 
tinuously with increasing stannic oxide content; 
with others a maximum is reached with about 
6 per cent. of stannic oxide, subsequently fall- 
ing. The influence of stannic oxide on the ther- 
mal resistance is not very great, but is clearly 
perceptible and completely reproducible. 


Acid Resistance 

The improvement of acid resistance by adding 
stannic oxide to the mill, formerly detected only 
for two enamels, has proved to be a general rule. 
The improvement in chemical resistance is higher 
in proportion for the more readily extractable 
enamels. Only the melts of abnormally high 
fluorine content are exceptions to this rule, when 
the stannic oxide is able to effect no appreciable 
improvement. This rule holds not only for the 
first, but also for further extractions with acid. 
The theoretical significance of these phenomena 
is discussed. Addition of stannic oxide does not 
improve the resistance of the enamel to soda 
solutions. 

On alternate acid and alkali extraction (lactic 
acid/soda/lactic acid), an improvement due to 
stannic oxide is observed each time in the acid 
extractions, the extraction by alkali remaining 
unchanged. The total extraction is diminished 
by adding stannic oxide to the mill, again with 
the exception of the extreme fluorine-containing 
enamels. 

Opacification of Enamels 

The presence of 9 or 11 per cent. of fluorides, 
fluorspar and cryolite, is most favourable for 
opacification by stannic oxide. Above this con- 
tent the stability of the opacification towards 
firing suffers very considerably. The opacifica- 
tion of the enamel is also favoured by a content 
of 8 to 10 per cent. of aluminium oxide, bv 


which, on the other hand, the rate of develop- 
ment of the opacity is affected considerably. 
This probably originates in the slow production 
of the preopacification, owing to the viscosity of 
the melt. With definite, experimentally deter- 
mined contents of the above-named components, 
technically ‘‘ firing-resistant ’’ enamels may be 
developed, in which opacification and lustre are 
independent, within certain limits, of the time 
of firing. For all these enamels, the relations 
between the times of production of surface lustre 
and of maximum opacification have been dis- 
cussed in the light of the curves. 

Above a limiting value of about 13 per cent. 
boric oxide detracts from the stannic oxide opaci- 
fication. On firing enamels with a high boric 
oxide content, the development of surface lustre 
sets in much earlier than the maximum opacifi- 
cation. Such enamels must therefore be kept in 
the furnace for some time after the production 
of the surface lustre. With almost all the 
enamels investigated, stannic oxide accelerates 
considerably the development of opacity. 

The stannic oxide opacification is most 
favoured, as regards rapidity of production and 
firing stability, by a ratio of silicic acid: alkali 
= 50:15. Extremely high contents of alkali in- 
crease the opacity, and reduce the delay in its 
rate of production, but lessen the stability to- 
wards firing. Within the limits cited, potassium 
and sodium oxides may be substituted one for 
another without any appreciable effect on opaci- 
fication. 

The most favourable fluorspar content of the 
enamel melt is 6 to 9 per cent. Such enamels 
develop the opacification completely with normal 
firing, and are still stable towards firing. Higher 
contents cause a considerable loss in opacity 
and lustre on overfiring. With a content of 
about 12 per cent. of cryolite, the opacification 
develops simultaneously with the optimal lustre. 
It is very stable towards firing, in contrast to 
the opacification with higher ecryolite content, 
which is greater in itself, but much less stable. 

(Continued on page 306.) 
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STAVELEY 
PRODUCTS 


METAL SPUN «ast iro» PIPES 


2)” to 6” DIAMETERS. 


SAND SPUN «cast PIPES 


4” TO 24” DIAMETERS. 


CAST IRON PIPES concrete LINED. 


FOR SPECIAL PURPOSES TO REQUIRED SFECIFICATION, 


FLEXIBLE JOINTS Wee’? 


GIVE 8 DEGREES LEAK PROOF MOVEMENT IN ALL 
DIRECTIONS. 


HIGH GRADE COAL 


FOR GAS AND STEAM RAISING. 


PIG IRON 


FOR GENERAL FOUNDRY AND FORGE PURPOSES. 


CHEMICALS 


ACIDS, COAL TAR PRODUCTS, SODA PRODUCTS, 
+LIQUID CHLORINE. 


THE STAVELEY COAL & IRON CO LTD ~~ nr CHESTERFIELD 


Supplied to any 
specification between 
limits of 2°00 and 3°50% 
Carbon and °50% and 
3°50°%/ Silicon 

& 

ACTUAL ANALYSIS 
CERTIFICATES ARE 


AVAILABLE WITH 
EACH DELIVERY 


TOTAL CARBON- - 2:70% 


SILICON - = 1:80% 
MANGANESE - -90% 
SULPHUR - + - -06% 
PHOSPHORUS - - +40% 
@ Typical Malleable Pig Iron Specification 
TOTAL CARBON - 2-60% 
SILICON - © «© «= -75% 
MANGANESE = -50% 
SULPHUR - «© 
PHOSPHORUS + + 
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This Week’s News in Brief 


Trade Talk 


THE ANNUAL BANQUET of the Lancastria Club, over 
which Mr. Frank ‘Russell presides, was held in Paris 
last Sunday. 

THE ADDRESS OF THE Manchester office of A. C. 
Wickman, Limited, is now Century House, St. 
Peter’s Square, Manchester, 2. 

THE VALUE of imports of vitreous enamelled hard- 
ware into India rose from £22,000 in 1936 to £27,000 
in 1937 for the quarter ending June 30. 

THE TELEPHONE NUMBER of the British Cast Iron 
Research Association, of 21-23, St. Paul’s Square, 
Birmingham, 3, has been changed to Colmore 
4274-4275. 

THE SHOWROOMS, store-rooms and offices of the 
Galway Foundry & Engineering Company’s premises 
were destroyed by fire last week. Delivery of orders 
will not, however, be affected. 

AN EXTRAORDINARY GENERAL MEETING of the Bright- 
side Foundry & Engineering Company, Limited, has 
been called for November 1, for the purpose of re- 
organising the ordinary share capital of the company. 

AT ‘ MEETING of the Association of Metal Sprayers 
to be held at Reynolds Hall, College of Technology, 
(Manchester, on October 20, Mr. Harry Shaw will 
present a Paper on ‘‘ Metal Sprayed Surfaces in 
Relation to Lubrication.” 

Accorpinc To M. P. Kriventsov, gravity die-cast- 
ing of malleable iron presents advantages over other 
methods of casting. A description is given of the 
application of this method to the casting of high- 
voltage insulator caps in ‘‘ Liteinoe Delo,’’ No. 4, 
1937. 

THE EIGHTY-NINTH anniversary dinner of the Royal 
(Metal Trades’ Pension and Benevolent Society will 
be held at the Dorchester Hotel, Park Lane, 


London, W.1, on November 9, at 8.0 p.m. Sir 
Malcolm McAlpine, K.B.E., J.P., will be in the 
chair. 

THe Furnace’ Lining Company, 


specialists in monolithic linings for rotary furnaces, 
cupolas, etc., has been formed into a limited liability 
company under the title of The Midland Monolithic 
Furnace Lining Company, Limited, with offices at 


40, Humberstone Road, Leicester. Their new 
*phone number is Leicester 65564. 
J. Brocknovse & Company, LiMiTED, it is an- 


nounced, has agreed to issue 52,000 ordinary shares, 
ranking pari passu with the ordinary stock, in 
exchange for shares and debenture acquired in the 
Vulcan eter & Engineering Company, Limited, 
and in satisfaction of a loan relating to part pur- 
chase consideration in respect of ordinary shares 
acquired in R. J. Hunt & Son, Limited, Vitreous 
Enamelling Company, Limited, and Piercy & Com- 
pany, Limited. 

THe Import Duties Apvisory COMMITTEE give 
notice of an application for drawback under 
Section 9 of the Finance Act, 1932, in respect of 
component parts, made of iron or steel, used in 
the manufacture of leg frames for sewing machine 
tables. Any representations which interested parties 
may desire to make should be addressed in writing 
to the secretary, Import Duties Advisory Committee, 
Shell-Mex House, Strand, London, W.C.2, not later 
than October 28. 

CONSIDERABLE EXTENSIONS have been made to the 
foundries of the Incandescent Heat Company, 
Limited, Smethwick, and they are now turning out 
approximately 50 tons per week of grey-iron cast- 
ings of high tensile strength and ranging from a 
few pounds up to 4 tons in weight. In addition to 
their own work, they are supplying a large number 
of castings to the engineering and allied trades. 
They are also producing special heat-resisting metal 
capable of withstanding temperatures up to 1,100 
deg. ©., without deformation and with absolute 
resistance to oxidation and sulphur attack. 

THE SUBSCRIPTION LIST in connection with the new 
issue of the Hammond Lane Foundry Company, 
Limited, Dublin, was closed immediately after open- 
ing. The immediate objects of the issue are to pro- 
vide the company with additional working capital 
to finance the extension of its hollow-ware depart- 
ment, to take up a controlling interest in the 
Western Iron Company, Sligo, and to finance an 
extension of the brass and bell foundry carried on 
by the late Mr. Matthew O’Byrne, which was re- 
cently acquired. The directors also intend to acquire 
an interest in a steelworks which it is stated is to 
be established in Haulbowline, Co. Cork. 


Personal 


Mr. H. J. Peart, a director of Bradley & Foster, 
Limited, Darlaston, has been appointed chairman of 
the British Wrought Iron Association. 

Mr. James McNair, assistant chief draughtsman 
of Glenfield & Kennedy, Limited, received a presen- 
tation when he retired recently after 474 years’ ser- 
vice with the firm. 

Mr. James A. Hancock and Mr. John Hinckes 
were presented with silver salvers by the directors 
of the Cannon Iron Foundries, Limited, Deepfields, 
Bilston, on having completed 50 years’ service with 
the firm. 

Mr. H. W. Cremer, M.Sc., F.I.C., M.I.Chem.E., 
last Wednesday evening gave an address on the occa- 
sion of the inauguration of the courses in chemical 
engineering at the Sir John Cass Technical Insti- 
tute, London. 

Tue Lorp PrResipENT of the Council has appointed 
Mr. G. M. B. Dobson, D.Sc., F.R.S., Lieut.-Colonel 
J. H. M. Greenly, C.B.E., and Mr. 8S. K. Thornley 
to be members of the advisory council to the com- 
mittee of the Privy Council for Scientific and In- 
dustrial Research. Prof. A. Fowler, C.B.E., D.Sc., 
Sc.D., F.R.S., F.R.A.S., Sir Clement D. M. Hind- 
ley, K.C.1.E., M.Inst.C.E., M.Inst.T., M.I.E.(Ind.), 
and Mr. T. Franklin Sibly, D.Sc., LL.D., have re- 
tired from the council upon the completion of their 
terms of office. 

AT THEIR GENERAL MEETING, 
many, on October 10, the Verein deutscher LHisen- 
hiittenleute conferred signal honours on two pro- 
minent members of the Iron and Steel Institute. 
The Carl Lueg Gold Medal was awarded to Sir 
Harold Carpenter, F.R.S., the immediate Past- 
President of the Institute and Professor of Metal- 
lurgy at the Royal School of Mines, Imperial Col- 
lege of Science and Téchnology, London, while Mr. 
James Henderson, the honorary treasurer of the In- 


in Disseldorf, Ger- 


stitute, who is a director of the United Steel Com- 
panies, Limited, and deputy-chairman of the 
Appleby-Frodingham Steel Company, Limited, was 
elected an honorary member of the Verein. 

Will 


BALDWIN, ALFRED, of Keighley, a director 
of James Baldwin & Company, 


Limited, brassfounders and engineers £1,504 


Obituary 


Last MONTH, Herr Wilhelm Meinel, one of the 
outstanding personalities of the German foundry 
industyy, died. He was especially active in em- 
ployers’ federation circles and represented Bavarian 
interests in national councils. 

WE SINCERELY REGRET to record the death of Sir 
John Dewrance, who died at his residence at Thet- 
ford last Thursday, at the age of 79. His father 
was a pioneer of British railways, and it was 
natural that, after leaving King’s College, of which 
he was a Fellow, he, too, should follow this profes- 
sion. His eminence as an engineer was widely re- 
cognised. By the Institution of Civil Engineers he 
was awarded the Watt gold medal and a Telford 
Premium. In addition to conducting the affairs of 
his own firm, Dewrance & Company, Sir John was, 
until recently, chairman of Babcock & Wilcox, 
Limited. His organising ability was utilised to the 
full during the war, when he was appointed a mem- 
ber of the advisory committee of the Treasury, the 
Ministry of Munitions, the Ministry of Labour, 
and the Department of Overseas Trade. For these 
services he was created a K.B.E. in 1920 and pro- 
moted to G.B.E. in 1928. He presided over the 
Institution of Mechanical Engineers in 1923 and 
over the Institute of Metals from 1926 to 1928. 
In 1929, he acted as host to the delegates to the 
International Foundry Congress at a tea at the 
London Guildhall. His knowledge of non-ferrous 
foundry work was profound, and it was due to his 
encouragement that the late Mr. H. C. Dews was 
able to publish his well-known book on_ bronzes. 
A memorial service was held at St. Andrew’s Parish 
Church, New Kent Road, London, last Tuesday. 
His charming personality leaves a gap in engineer- 
ing circles, which, indeed, will be difficult, if not 
impossible, to fill. 
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Contracts Open 


Beckenham, October 25.—Wrought-iron fencing, 


for the Town Council. Mr. P. Parr, borough 
engineer, Town Hall, Beckenham. (Fee £2, return- 
able. ) 


Johannesburg, November 8.—Spring steel bars 
(tapered, ribbed, round and flat), for the South 
African Railways and Harbours Administration. The 
Department of Overseas Trade. (Reference 
T. 19,933/37.) 

Gunthorpe, October 20.—Provision and laying of 
216 yds. of 3-in. cast-iron water main (class ‘‘C ”’ 
spun pipes), for the Southwell Rural District 
Council. Mr. 8S. Cooper, 8, Westgate, 
Southwell, Notts. 

Barrow, October 25.—Providing and laying of 
3,700 yds. of 4-in. cast-iron spun pipes and_ 10,800 
yds. 3-in., for the Chester Rural District Council. 
Williams & Clarke, engineers, 6, Godstall Chambers, 
Chester. (Fee £3 3s., returnable.) 

Trafford, October ‘25.—Providing and laying of 
1,800 yds. of 6-in. cast-iron spun pipes and 4,200 yds. 
4-in. and 11,800 yds. 3-in., for the Chester Rural 
District Council. Williams & Clarke, engineers, 6, 
Godstall Chambers, Chester. (Fee £3 3s., return- 


surveyor, 


able. ) 
Company Reports 
Ferranti, Limited.—Dividend of 6 per cent. for 
year. 


Babcock & Wilcox, Limited.—Interim dividend 
on the ordinary shares of 4 per cent. 


Federated Foundries, Limited.—Dividend on the 
5 per cent. preference shares for half-year to 
June 30. 


United Steel Companies, Limited.—Gross profit for 
year ending June 30, £2,075,322; net profit, after 
interest and income tax, £1,850,330; to central 
reserve for depreciation and obsolescence, £500,000 ; 
reserve for taxation, £443,500; to staff and work- 
men’s pension and life assurance schemes, £130,000; 
reserve for debenture stock redemption, £40,480; to 
general reserve, £167,629; interim dividend of 24 per 


cent., £168,166; final dividend of 6 per cent., 
£396,982; brought in, £570,491; carried forward, 
£574,064. 


Forthcoming Events 


OCTOBER 18. 
Shes Society of Engineers and Metallurgists :—Paper, 
me Metallur, of the Production of Heavy Forg- 
” by Dr. W. H. Hatfield, F.R.S., at the Mappin 
Department of Applied Science, St. Gecrge’s 
heffield, at 7.30 p.m. 
OCTOBER 21. 
Institution of Mechanical Modern 
ast Irons in Engineering Practice,” J. G. Pearce, 
F.Inst.P., at the James Watt emorial Insti- 


Great Charles Street, Birmingham, 12, at 
7.15 p.m. 


Square, 


Institute of British Foundrymen 


OCTOBER 16. 
Falkirk —— :—Presidential Address by H. Cowan, 
‘Sc., at the Temperance Café, Lint Riggs, Falkirk, 
at 7.15 p.m. 
OCTOBER 18. 

Lincolnshire Section :—Presidential Address_and Paper, 
of Foundry Practice,” by F. Dunleavy. 
at the Lincoln Technical College, at 6.45 p.m. 

OCTOBER 21. 

Kast Anglian Section :—Works visit Limited, 
Ipswich; Address by ‘Tibbenham, 
A.M.I.Mech.E Paper, ‘‘ Some Involving the 
Accuracy i "Wachine- Moulded Castings,” by_ A. 
Squire, at the Lecture Hall, Central Library, Ipswich, 


at 7.30 p.m. 
OCTOBER 22. 
Middlesbrough Branch :—Paper, 
through the Microscope,” by E. 
land Scientific and Technical 
Road, Middlesbrough. 
OCTOBER 22 anv 23. 
Birmingham, Coventry and West Midlands Branch, and 


“Foundry Products 
B. Ellis, at the Cleve- 
Institute, Corporation 


London Branch:—Joint meeting in Birmingham. 
Friday : bem visit and Supper. Saturday: Works 
visit; ‘Pap “Can the etallurgist Run the 
Foundry ?. y, C. H. Kain, and “ Synthetic Sand v. 
Natura Sang’ by A. Tipper, B.Sc. 
OCTOBER 23. 

Production Moulding,” by 8. A. Horton, at the Loug 


brough College, Loughbrough, at 6 p.m. 
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ROCK SAN 


for the 


FOUNDRY 


It is now possible to obtain from a deposit in the Midlands, a moulding 
sand possessing all the excellent characteristics of the Scottish Rock sands. This 
sand we have called Tor Rock Sand. It is well bonded, coarse in grain, and 
highly permeable. 


Tor Rock Sand is most suitable for withstanding the severe conditions of 
high casting temperatures in iron foundries, particularly where special alloys 
are melted. 


Please write for full particulars and sample. 


GENERAL REFRACTORIES LIMITED 


Head Office : 
GENEFAX HOUSE, SHEFFIELD. 
Telephone: 31113 (6 lines). Telegrams ° Genefax, Sheffield.” 
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Raw Material Markets 


Iron and steel users are now in a better position 
than they have been for a long time past. Delivery 
arrears are gradually being lessened, and, although 
producers still have considerable leeway to make 
up in this respect, the position is certainly much 
improved. Consumers are less insistent in their 
demands at the present time, but activity is well 
maintained. 


Pig-lron 


MIDDLESBROUGH. — Supplies of Continental 
foundry iron continue to arrive in this district, 
as the production of local works is inadequate fully 
to meet requirements. Hematite makers also are 
unable to accept new inquiries, although con- 
sumers would readily place further business. Ship- 
ments of hematite amount to quite a substantial 
tonnage. East Coast mixed numbers are quoted at 
122s. 6d delivered on the North-East Coast, 128s. in 
Sheffield, and 133s. 6d. in the Midlands. 

LANCASHIRE.—Most users of pig-iron have 
maintained full-time working and are demanding a 
heavy tonnage of iron under existing contracts. 
Generally, supplies are more easily obtained than 
was the case a few weeks ago. For delivery to 
users in the Lancashire price zone, offers of Derby- 
shire and Staffordshire brands of No. 3 foundry iron 
are on the basis of 109s., with Northamptonshire 
at 1078. 6d. and Derbyshire forge iron at 104s. to 
106s. Scottish irons are searce and are quoted at 
around 140s. per ton. delivered Manchester. Hema- 
tite is easier and supplies are more readily obtained 
at 131s. for West Coast and 130s. 6d. for East Coast, 
both delivered equal to Manchester. United States 
pig-iron is obtainable at about 150s., delivered 
Lancashire. 

MIDLANDS.—The improved supply position in 
this area is largely attributed to the decline in the 
activity at many of the light-castings foundries. 
House-building specifications are certainly less than 
they were and little improvement can be expected 
for several months, as building operations usually 
reach a low level for the year some time in January. 
Local ironfounders consequently are having their 
needs met quite satisfactorily. New business is 
scarce, most consumers being covered up to the 
end of the year. The Association prices, delivered 
local stations, for ordinary No. 3 iron are 103s. 6d. 
for Northants and 106s. for Derbyshire, Lincolnshire 
and North Staffordshire, or lld. extra if delivered 
to works. Forge pig is 5s. below these figures. 
The engineering and motor trades are taking up 
large tonnages of special-quality irons. There is 
still a pronounced shortage of hematite and con- 
sumers are being seriously inconvenienced as a 
result. For delivery to Birmingham and Black 
Country stations the present controlled rates are 
£6 13s. 6d. for East Coast No. 3 and 1s. more for 
West Coast mixed numbers. 

SCOTLAND.—Any new business that is 
negotiated has to be paid for at the price ruling at 
the time of delivery and some makers are stipulating 
even higher quotations. No. 3 foundry iron is 
officially quoted at 118s. f.o.t. furnaces, with No. 1 
at 120s. 6d. Cleveland No. 3 is nominal at 104s. 
f.o.t. Falkirk and 107s. f.0.t. Glasgow and no iron 
is available. The latest price of Continental foundry 
iron is £5 7s. 6d. f.o.t. Falkirk. Local steelworks 
remain very active; prices for steel-making irons 
are unchanged. at 123s. for hematite mixed numbers, 
107s. 6d. for Scottish basic, and 100s. for English 
and Indian basic, all less 5s. rebate, delivered steel- 
works. Indian basic is being imported in good 
quantities. 


Coke 


Durham foundry coke is dearer in a number of 
instances. An increase of 3s. 3d. per ton has been 
made for delivery to Birmingham and _ district. 
making the price for that area 55s. 9d. The prices 
of Welsh coke vary according to quality and range 
from 55s. upwards, delivered Birmingham. 


Steel 


While activity at the steelworks is undiminished, 
the volume of new business is limited by the reluct- 


ance of the producers to add to their already heavy 
commitments, states the official report of the London 
Iron and Steel Exchange. Except in special cases, 
consumers find it impossible to place orders for any- 
thing but far forward delivery. Heavy tonnages 
are passing to the consuming industries, and the 
whole of the record output of steel is going imme- 
diately into consumption. In the semi-finished steel 
market, conditions of scarcity continue to rule, 
although the position has shown signs of becoming 
easier. The British works producing this class of 
steel are operating at capacity, and imports from 
the Continent seem to be arriving in greater quan- 
tities and with more regularity. The demand for 
finished steel is unrelaxed, and home consumers 
eagerly take up any tonnages which become avail- 
able. Export inquiry has declined during the past 
few weeks, but there are still heavy quantities to be 
delivered against contracts entered into some time 
ago. 


Scrap 


The: demand for iron and steel scran is such that 
in most districts there is very little surplus after 
consumers have taken up their requirements. Im- 
ports irom abroad are not so heavy as they were 
a few weeks ago, but supplies are still coming in 
from overseas. Steelworks are receiving quite satis- 
factory tonnages under contracts. 


Metals 


A weak tone continues to characterise the non- 
ferrous metal markets and prices have again 
slumped. It is difficult accurately to forecast the 
trend of events, as the situation is so susceptible 
to happenings in the world of politics. 

Copper.—In connection with the recent fall in 
copper prices the weekly market report issued by 
Brandeis, Goldschmidt & Company, Limited, states 
that the ‘‘ decline has undoubtedly been greater than 
would be warranted by any actual falling off in 
business, and has been due almost entirely to senti- 
mental and political influences emanating from 
abroad. There has been a certain amount of forced 
liquidation on the standard market and a consider- 
able volume of bear selling, part of which has no 
doubt already been repurchased. In the United 
States, the policy of raising the domestic price from 
the European parity of 12 cents to 12.75 cents 
failed, and caused the buyers of scrap to reduce 
their intake level to a basis of 11.50 cents. Con- 
sumers are naturally waiting for quieter and steadier 
markets. and as soon as these occur they will un- 
doubtedly resume purchasing on a larger scale.”’ 
The price situation in the United States remains 
very unsettled and it is understood that Customs 
smelters who recently raised their quotation to 12.75 
cents per lb. have lowered it again to 12 cents, 
while primary producers continue to demand 13 
cents per lb. Swedish buying is believed to have 
involved 4,000-5,000 tons of copper during the past 
week. 

Metal Exchange quotations were as follow :— 

Cash.—Thursday, £47 15s. to £47 17s. 6d. ; Friday. 
£46 12s. 6d. to £46 13s. 9d.: Monday, £46 10s. to 


£46 12s. 6d.: Tuesday. £46 &s. 9d. to £46 10s. ; 
Wednesday, £45 12s. 6d. to £45 13s. 9d. 

Three Months.—Thursdav. £47 lis. to £48; 
Friday, £46 16s. 3d. to £46 18s. 9d.: Monday, 


£46 15s. to £46 16s. 3d.; Tuesday. £46 12s. 6d. to 
£46 13s. 9d.; Wednesday, £45 17s. 6d. to £46. 
Tin.—Prices have continued to depreciate, and the 
market generally has been very uncertain. Con- 
sumers have shown only moderate interest, which is 
not to be wondered at in view of the prevailing 
conditions. Continental business also has been 
quiet, while at times a fair tonnage has changed 
hands in the United States, where the market is 
depressed by the weakness of Wall Street. The 
decline in the strength of the stock markets in 
America is generally attributed to a falling off in 
industrial activity; the tinplate mills certainly are 
not so active as they were a few weeks ago, while 
steel production has further declined and is now 
around 66 per cent., as compared with 74 per cent. 
only a week previous. World tin consumption 
remains on a heavy scale, and there is very little 
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between consumption and production at the present 
time. 
Official quotations were as follow :— : 
Cash.—Thursday, £240 15s. to £241 5s.; Friday, 
£237 15s. to £238 5s.; Monday, £234 15s. to £235; 


Tuesday, £230 5s. to £230 10s. ; Wednesday. 
£224 to £224 5s. 
Three Months.—-Thursday, £239 10s. to £240; 


Friday, £236 10s. to £236 15s.; Monday, £233 10s. 
to £234; Tuesday, £229 to £229 10s.; Wednesday. 
£223 to £223 is. 

Spelter.— While the general position of the market 
remains uncertain, some buying on industrial account 
recently has been negotiated, although consumers 
naturally prefer to await events before committing 
themselves to any extent. Japanese inquiries con- 
tinue to circulate for high-grade metal, but supplies 
are totally insufficient to facilitate the transaction of 
much new business. American consumers are well 
covered, and producers’ order-books are well filled. 
It is reported that the Spanish insurgents are closing 
in on the area around Gijén in Northern Spain, in 
which is situated the Arnao zinc smelter at Avilés, 
owned by the Cie Royale Asturienne des Mines. The 
Franco forces already have captured some zinc mines 
in the neighbourhood, which were previously under 
the jurisdiction of the Valencia Government. 

Daily market prices :— 

Ordinary.--Thursday, £18 3s. 
£17 17s. 6d.; Monday, £18 2s. 
£17 16s. ?2d.: Wednesday. £17 15s. 

Lead.—There is growing concern in lead circles 
at the way in which copper is being used in the 
building trade where previously lead was employed. 
Although copper has ousted lead only in a compara- 
tively small way as yet, the trend is pronounced 
and of vital importance to lead interests as a whole. 
Copper tubing is now being utilised in large build- 
ings especially. The market has been quiet recently. 
Some buying has emanated from Japan and also 
Scandinavia. According to the American Bureau 
of Metal Statistics the world’s output of refined 
lead during August was 158,373 short tons, against 
156.583 tons in July. 

Day-to-day quotations :— 

Soft Foreign (Prompt).—Thursday, £18 6s. 3d. ; 
Friday, £17 17s. 6d.; Monday, £18 5s.; Tuesday, 
£18 2s. 6d.; Wednesday, £18. 

Scrap.—There is again no improvement to report 
in the demand for non-ferrous scrap metals and 
business remains very quiet. Prices are unchanged. 

Approximate selling prices for old metal :—New 
aluminium cuttings, £82; rolled, £67; cast, £42: 


9d. ; 


Friday. 
6d. ; 


Tuesday. 


foil, £94 to £98. Copper, £45 to £48; braziery, 
£44. Brass (clean), £27 to £30. Zinc, £13 10s. 
Lead, £17 15s. Gunmetal, £47 to £49. 


Catalogue Received 


Non-Ferrous Foundry Practice. Much interest- 
ing data on the various uses of aluminium alloys, 
crucible melting furnaces, and hardening effects 
of iron and nickel on yellow brass are given 
in ‘* Foundry Practice,’’ No. 28, the house organ 
of Foundry Services, Limited, of 285, Long Acre, 
Nechells, Birmingham, 7. 


WHEN THINKING OF 


SANDBLAST 


THINK OF 


RICHARDSON’S 


Established 1887. 


We Supply Re-Conditioned & New 


SAND BLAST PLANTS 
AIR COMPRESSORS. 


Tilghman’s, Room, Barrel, Chamber, 
Rotary Table, Dust Arrester, and 


Continuous Feed Barrel Plants. 


Phone: MIDLAND 2281. 
Grams: “SANDBLAST, B8’HAM.” 


R. J. RICHARDSON & SONS, Ltd., 


Commercial Street, Birmingham. 
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< Where castings and drawn 
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or extruded products are 
assembled in one unit as in this 
door handle, anodising will 
emphasize the difference unless 
the casting alloy is chosen 
judiciously. B.A.23 alloy is 
produced to meet the need for 
a casting alloy which, after 
anodising, matches with pure 
aluminium. 
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HEAD OFFICE: ADELAIDE HOUSE, LONDON, E.C.4 
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Mansion House 5561 & 8074 (6 lines) 


Telegrams: 
Cryolite, Bilgate, London 
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COPPER 

Standard cash 45 12 6 

Three months 4517 6 

Electrolytic 5110 0 

Tough ‘ 61 8 9 

Best selected 5118 9 

Sheets $33 3 9 

India as a 63 3 9 

Wire bars .. ve 6 3 9 

Ingot bars .. 563 3 9 

H.C. Wire rods... 5613 9 

Off. av. cash, Sept. 53 0 of 
Do., 3 mths., Sept. 638 2 2 
Do., Sttimnt., Sept. 53 1 0 
Do., Electro, Sept. 6912 74, 
Do., B.S., Sept. .. 60 0 74 
Do., wire bars, Sept. 60 5 1049 

Solid drawn tubes 133d. 

Brazed tubes 133d. 

Wire > 9d. 

BRASS 

Solid drawn tubes 12d. 

Brazed tubes 14d. 

Rods, drawn. 93d. 

Rods, extd. or rlld. 74d. 

Sheets to 10 w.g. 94d 

Wire r 9d. 

Rolled metal 8id. 

Yellow metal rods 74d. 

TIN 

Standard cash . 224 0 0 

‘Three months . 2233 0 0 

English . 224 0 0 
rs . 226 0 0 

Straits - 229 0 0 

Eastern . 230 5 0 

Banca (nom. ) — 

Off. av. cash, Sept. 259 2 243 
Do., 3 mths., Sept. 258 1 935 
Do., Sttlmt., Sept. . 259 1 

SPELTER 

Ordinary 1715 0 

Remelted 1615 0 

Hard 1515 0 

Electro, 99. 9 21 8 9 

English 18 17 6 

India 1610 0 

Zine dust 28 0 0 

Zinc ashes .. 715 0 

Off. aver., Sept. 2110 143 

Aver., spot, Sept. .. 21 8 iy 

LEAD 

Soft foreign, ppt. 18 0 0 

Empire (nom.) 18 18 9 

English... 20 0 0 

Off. aver., Sept. 21 0 

Aver. spot, Sept. .. 20 19 937 

ALUMINIUM 
Ingots es £100 to £105 


Wire 
Sheet and foil 


1/3 to 1/4 Ib. 
1/2 to 1/4 Ib. 


ZINC SHEETS, &c. 
Zinc sheets, English 31 10 0 to32 0 0 


Do.,V.M. ex-whse.31 10 0 to32 0 O 


Rods 2710 O 
ANTIMONY 
English 9210 0to93 10 0 
Chinese, ex-whse. esas 82 0 0 
Crude, c.i-f. ‘ 44 0 0 
QUICKSILVER 
Quicksilver 13 5 8 
FERRO-ALLOYS AND 
STEEL-MAKING METALS 
Ferro-silicon— 
25% 1410 0 
45 /50% 12 0 0 
15% 17 0 0 
Ferro-vanadium 
35 /50% . 12/8 Ib. V: 
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RAW MATERIALS—PRICE LIST 
(Wednesday, October 13, 1937) 


Ferro-moly bdenum— 


10 [75% carbon-free 4/9 lb. Mo. 
Ferro-titanium— 

20 /25% carbon-free .. 9d. Ib. 
Ferro-phosphorus, 20/25% £21 to £22 
Ferro-tungsten— 

80 /85% .. 9 /31b 
Tungsten metal powder— 

98 /99% 9/6 lb 
Ferro-chrome— 

2 /4% car. - 3415 0 

4 /6% car. ne .. 24 5 0 

6 /8% car. «- 

8 /10% car. “s .. 24 0 0 
Ferro-chrome— 

Max. 2% car. .. 36 0 0 

Max.1% car. .. 

Max. 0.5% car... 0 9 

70% carbon-free ~» 10d. Ib. 
Nickel-~99 .5 /100% . -£180 to £185 
“F” nickel shot .. . £165 0 0 


Ferro-cobalt, 98 /99% 
Metallic chromium— 


8/6 to 8/9 lb. 


96 /98% : 2 /5 Ib. 
Ferro-manganese— 
76 /80% loose £1815 Otol9 5 0 
76 (80% packed £19 15 O0to20 5 O 
76 /80% export .. £22 0 0 
Metallic manganese— 
94 /96% carbon-free 1/3 lb. 


Per ton unless otherwise stated, 
basis 2-ton lots. 


HIGH-SPEED TOOL STEEL 
Finished bars, 14% tungsten 3s. 10d. 


Finished bars, 18% tungsten 5s. Od. 
Per lb. net, d/d buyers’ works. 
Extras— 
Rounds and squares, 3 in. 
and over . 4d. Ib. 
Rounds and squares, under 
sin. to}in. .. 
Do., under in. to#,in. .. 1/- lb 
Flats, $in. x } in. to under 
lin. x 3d. Ib. 
Do., under in. fin. 1 /- lb. 
Bevels of approved sizes 
and sections 6d. Ib. 
Bars cut to length, 10% extra. 
SCRAP 
South Wales (West)—£ s. d. £ ss. d. 
Heavy steel, best 3 8 6to3 11 0 
Mixed iron and 
steel 3 6 Oto3 8 6 
Heavy cast iron 3 8 6to3 11 0 
Good machinery 318 6to4 1 0 
Cleveland— 
Heavy steel, best 3 6 6to3 9 O 
Steel turnings « 286 O 
Heavy castiron .. 
Heavy machinery 40 6 
Midlands— 
Short heavy steel 317 6to4 0 0 
Light cast-iron 
scrap 3 2 6to3 5 0 
Heavy wrought 
iron 4 0 Oto4 5 0 
Steel turnings. 0 
Scotland— 
Heavy steel, best 3 4 6to3 7 0 
Ordinary cast iron 4 7 6to410 0 
Cast-iron borings 2 0 Oto2 2 6 
Wrot-iron piling ; 417 6 
Heavy machinery 4 7 6to410 0 
London—Merchants’ buying prices, 
delivered ae 
Copper (clean) . 38900 
Brass .. 26 0 0 
Lead (less usual draft) 
Tea lead .. -- 1210 
Zine 
New aluminium cuttings we 
Braziery copper .. .. 360 0 
Hollow pewter .. 165 0 0 
Shaped black pewter 120 0 0 


“Tr 


PIG-IRON 
N.E. Coast (d /d Tees-side area)— 


Foundry No. 1 103 /6 

No. 3 101 /- 

~ No. 4 100 /- 

Forge No. 4 100 /- 
Hematite No.1 .. ate 123 /-* 
Hematite M/Nos. .. ae 122 /6* 

N.W. Coast— 

Hem. M/Nos. d/d Glas. .. 123 /-* 
»  4d/d Birm. 134 /6* 

Malleable iron d /d Birm... 160 /- 


Midlands (d /d Birmingham dist.)— 


Staffs No. 4 forge . 103 /- 
” No. 3 fdry. ee 106 [- 
Northants forge 100 /6 
os fdry. No. 3 103 /6 
” fdry. No. 1 106 /6 
Derbyshire forge 103 /- 
a fdry. No. 3 106 /- 
we fdry. No. 1 109 /- 
Scotland— 
Foundry, No. 1, f.o.t. 120 /6 
We. 3, fot. . 118 /- 
Cleveland No. 3, Glasgow 107 /- 
Falkirk . 104 /- 
Scottish hem. M/Nos. d/d 123 /-* 
Sheffield (d /d district)— 
Derby forge 100 /6 
»  fdry. No. 3 103 /6 
Lines forge a 100 /6 
»  fdry.No.3 .. 103 /6 
W.C. hematite 128 /6* 
Lancashire (d /d eq. Man.)— 
Derby fdry, No. 3 109 /- 
Staffs fdry. No.3 .. 109 /- 
Northants fdry. No. 3 107 /6 
Cleveland fdry. No. 3 109 /- 
Glengarnock, No. 3 140 /- 
Clyde, No. 3 ee 140 /- 
Monkland, No.3 .. 140 /- 
Summerlee, No. 3 .. 140 /- 
Eglinton, No.3... 140 /- 
Gartsherrie, No. 3 140 /- 
Shotts, No. 3 140 /- 


* Subject to a rebate of 5s. per ton under 
certain conditions. 


FINISHED IRON AND STEEL 
Usual district deliveries. 
[A rebate of 15/- per ton for steel sections, 


plates and joists is obtainable in the home 
trade under certain conditions.] 


Bars (cr.) .. 13 5 0to13 15 0 
Nut and bolt iron 11 12 6tol2 2 6 
Hoops . 14 2 6 
Marked bars (Staffs) f.0.t. 1515 0 
Gas strip = 


Bolts and nuts, ? in. x 4in. 
17 10 0 and up. 


Steel— 

Plates, ship,etc. 11 8 Otoll 10 6 
Boiler pits. 1118 Otol2 0 6 
Chequer plts. s 13 0 6 
Rounds and squares, 3 in. 

to in. .. 12 0 6 
Rounds under 3 in. ‘to § it in. 

(U ntested) ll 9 0 
Flats—8 in. wide and over ll 5 6 
», under 8 in. and over 5in. 1110 6 
Rails, heavy we 
Fishplates .. ie — 
Hoops (Staffs) 4.9 
Black sheets, 24g. (4-t. lots) 15 15 0 
Galv.cor.shts. ( , ) 1910 0 
Galv. flatshts. ( , ) 20 0 0 
Galv. fencing wire, 8g. plain 20 5 0 
Billets, soft, 100-ton lots .. 
Sheet bars . 715 0 


Octoser 14, 1937 


PHOSPHOR BRONZE 


Per lb. basis 
Strip .. 12d. 
Sheet to 10 w. 124d. 
Wire .. 14d. 
Rods . 144d. 
Tubes . 19}d. 
Castings 16d. 


Delivery 3 cwt. free. 

10% phos. cop. £33 above B.S. 

15% phos. cop. £38 above B.S. 

Phosphor tin (5%) £30 above 
price of English ingots. 

C. & Son, Limrtep. 


NICKEL SILVER, &c. 


Per Ib. 

Ingots for raising 9d. to 1/3 
Rolled— 

To 9 in. wide 1/3 to1/9 

To 12 in. wide 1/3} to 1/9} 

To 15 in. wide 1/3} to 1/94 

To 18 in. wide 1/4 to 1/10 

To 21 in. wide 1 /44 to 1/104 

To.25in. wide .. 1/5 tol/ll 
Ingots for spoons and forks 9d. to 1/54 
Ingots rolled to spoon size 1/- to 1/84 
Wire round— 

to 10g. 1 /6} to 2/14 


with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1 /54 upwards. 
AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2 foundry, Phila. 25.76 
No. 2 foundry, Valley . 24.00 
No. 2 foundry, Birm. 20.38 
Basic, Valley 23.50 
Malleable, Valley 24.00 
Grey forge, Valley ra 23.50 
Ferro-mang. 80%, seaboard 102.50 
O.-h. rails, h’ ye at mill 42.50 
Billets .. ‘ 37.00 
Sheet bars 37.00 
Wire rods 47.00 
Cents. 
Iron bars, Chicago 2.40 
Steel bars 2.45 
Tank plates 2.25 
Beams, etc. 2.25 
Skelp, grooved steel 2.10 
Steel hoops ai 2.40 
Sheets, black, No. 24 3.15 
Sheets, galv., No. 24 3.80 
Wire nails ; 2.75 
Plain wire 2.90 
Barbed wire, galv. ma 3.40 
Tinplates, 100-lb. box .. - $5.35 
COKE (at ovens) 
Welsh foundry .. 42/6 
>, furnace 37 /6 
Durham foundry 38 /6 
a furnace 37 /6 
Scottish foundry 42 /6 
- furnace 40 /- 
TINPLATES 


f.o.b. Bristol Channel ports. 


I.C. cokes 20 x14 per box 25/- to 26/- 
28x20 50 /- to 52 /- 

20x10 36 /3 to 36/9 

» ,, 26 /— to 26/6 
C.W. 20x14 22 /3 to 23 /- 
28x20 ,, 45 /6 to 46 /6 
20x10 31/9 to 32/6 
183 x14 ,, 22/9 to 23 /6 


SWEDISH CHARCOAL IRON & STEEL 


Pig-iron £12 0 Oto£l3 0 
Bars-hammered, 

basis £20 0 Oto£22 0 0 
Bars and nail- 

rods, rolled, 

basis £19 0 Oto£20 0 0 
Blooms £16 0 Oto£fl7 0 0 
Keg steel £30 0 Oto £35 0 0 
Faggot steel £20 0 Oto £25 0 0 
Bars and rods 

dead soft st’?l £19 0to£20 0 0 


All per English ton, an b. Gothenburg. 
[Subject to an exchange basis of 
Kr. 19.39 to £1.] 
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Standard Tin (cash) 
£s 
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AVERAGE MONTHLY PRICES OF DERBYSHIRE NO. 3 FOUNDRY AT MANCHESTER. 
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CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 
13, RUMFORD STREET, LIVERPOOL. 


FOR EVERY TYPE OF CASTING 


NON-FERROUS METALS 


REFRACTORIES — COKE — SAND 


ZETLAND ROAD, 
MIDDLESBROUGH. 


FERRO-SILICON—FERRO-CHROME 
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150 /- Oct. 10/- = 
-. 23415 0 ,, 60/- 7/6 
.. 22400 125/- 2/6 
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Notice 
Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 
(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED 


NOREMAN or Assistant desires change. 
Technical knowledge and a sound practical 
experience in engineering, jobbing, and repeti- 
tion castings. Ordinary and high-duty cast 
irons.—Box 610, Offices of THe Founpry TRADE 
JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


Fe NDRY Manager desires position 
Thorough practical and technical training 
all branches iron and non-ferrous work 
Specialised knowledge of cupola, metallurgy, 
and mixing of metals for high-grade engineer. 
ing and vitreous enamelled castings. Good 
organiser; get results.—Box 590, Offices of 
Tue Founpry TRADE JouRNAL, 49, Wellington 
Street, Strand, London, W.C.2. 


NOUNDRY or Works Manager seeks pro- 

gressive position; wide experience at home 

and abroad of all classes non-ferrous castings, 

annealing, heat-treatment, etc., economic high 

production.—Box 614, Offices of THe Founpry 

TrRapE JournaL, 49, Wellington Street, 
Strand, London, W.C.2. 


ECHNICAL Consultant, 25 years’ experi- 
ence, conversant with ores, metals, refrac- 
tories, refining reduction. Metallurgical plant, 
including foundry and furnace work, also pro- 


cesses embodying above, desires further 
appointment; travel anywhere. References 
include many investigations undertaken, 


brought to a satisfactory termination with 
financial success. All replies in strict con 
fidence.—Box 987, Strand House, London, 
W.C.2. 


WYOREMAN or Assistant desires change. 

Experienced high-class engineering, genera! 
jobbing, repetition. High duty, ordinary cast 
irons. Keen and energetic. Guaranteed to get 
results. Age 3?.—Box 570, Offices of THE 
Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


SSISTANT Foundry Manager wanted. 

Young man with experience of piecework 
and jobbing work. Knowledge of ferrous 
metallurgy and cupola control an advantage. 
Apply with full particulars of technical train- 
ing and practical experience to: MARYHILL 
Tron Works, Glasgow, N.W. 


OUNDRY Foreman required for one of the 
largest iron foundries in India. Prefer- 
- ence given to candidates having good experience 
in modern pipe foundries. Salary about £45 
per month, but according to qualifications. 
Free unfurnished quarters, four-year agree- 
ment, free passage out and home. Provident 
fund and home leave on re-engagement. Apply 
by letter with copies of testimonials, stating 
age, to: ‘‘ Founpry Man,”’ c/o W. Assorr, 
Lrp., 32, Eastcheap, London, E.C.3. 


ON-FERROUS Practical and Technical 

Consultant, one used to brass and gun- 
metal water and steam fittings high- 
pressure cored castings.—Box 620, Offices of 
THe Founpry Trade Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


REQUIRED.—Cost Clerk for a foundry in 

the Midlands. , Apply giving age, salary 
required, and full particulars of experience.— 
Box 608, Offices of THe Founpry Trap” 
JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


SITUATIONS VACANT AND WANTED—Contd. 


MACHINERY—Continued 


NOREMAKING.—Foreman required for 
Midland Repetition Foundry (Cast Iron). 
Must be experienced in modern methods of pro- 
duction and capable of efficiently controlling 
labour. Position is permanent and progressive. 
Write stating age, full details of experience, 
and wages required.—Box 596, Offices of THE 
FouNDRY TRADE JouRNAL, 49, Wellington 
Street, Strand, London, W.C.2. 


REQUIRED for North London district, 
Furnace Bricklayer or Improver. Write 
stating age and wages required to: Box 618, 
Offices of Tort Founpry Traps JOURNAL, 49, 
Wellington Street, Strand, London, W.C.2. 


WANTED, a Mechanical Estimator for 

large British firm of Engineers in India. 
Applicants should have a good general and 
technical education, be capable draughtsmen ana 
have had a good experience in estimating and 
vate fixing for machine shop, pattern shop, and 
iron foundry. Single men not exceeding 30 
years of age preferred. Salary about Rs. 600 
per month, but according to qualifications. 
Five years’ agreement, with free passages, pro- 
vident fund and home leave on re-engagement. 
Apply, by letter, with copies of testimonials, 
stating age and whether married or single, to: 
Estrmate,”’ c/o Messrs. Assortt, Ltp., 
32, Eastcheap, London, E.C.3. 


ENGINEER'S GUIDE TO SUCCESS ”’ 

—shows the way to qualify for pro- 
motion by studying at home with The T.I.G.B. 
Write to-day for this Great Gride, which alone 
gives the Regulations for A.M.Inst.C.E., 
A.M.I.Mech.E., A.M.I.E.E.,  A.F.R.Ae.S., 
C. & G., etc., and which contains the world’s 
widest choice of engineering courses—over 200 
—covering all branches. Training until Suc 
cessful Guaranteed.—Tne Tecunotocica. Instt- 
TUTE OF Great Britain, 151, Temple Bar 
House, London, E.C.4. (Founded 1917. 20,000 
Successes. ) 


AGENCY 


E NGINEERS' lronfounder requires capable 
Agent. London area.—Apply Box 612, 
Offices of THe Founpry Trape Journar, 


49, Wellington Street, Strand, London, W.C.2. 


MACHINERY 


te PEEL Converter, 10 cwt., with spare she!!, 

economiser, Thwaites blower, oil tank, 
chimney. To inspect, apply: Mr. Srreer, 
Austin Moror Co., Ltp., Longbridge, Bir- 
mingham. 


ONE second-hand Cupola by J. Evans & Co., 
2 ft. 6 in. dia., melting capacity 25/30 
cwts. per hr. Good condition. 

One 3-ton Greaves Etchells Electric Furnace, 
complete with motors, switchgear and trans- 
formers. 

Two single-phase Transformers by the British 
Electric Transformer Co., Ltd.; 300 k.v.a., 50 
cycles, volts N.L. 11,000/6,600 to 60, amps 
27.3/45.5 to 5,000, 

One single-phase Transformer by the British 
Electric Transformer Co., Ltd.; 200 k.v.a., 50 
cycles, volts 11,000/6,600 to 25, amps 18.2/30.3 
to 8,000. 

Box 616, Offices of THe Founpry TRADE 


JouRNAL, 49, Wellington Street. Strand, 
London, W.C.2. 
CUPOLA BLOWERS (large 


stock), including two 50-h.p. 3/50/400 
volts, 2,900 r.pm.; Keith Blackman; 12-in. 
outlet. 

30-h.p. ditto; 12-in. outlet. 

5-h.p. ditto; 6-in. outlet. 

20-h.p. 460 volts d.c., 2,400/1,900 r-p.m.; 
10-in. outlet. 

EXHAUST FANS (large stock), electrical 
and belt driven. 

ELECTRIC RUNWAY LIFTING 

BL 


One 44-ton 460 volts d.c., Vaughan. 

Two 2-ton ditto, Morris. 

One 4-ton 220 volts d.c., Morris (as new). 

One $-ton 3/50/440 volts, Aabacas. 

Two Reavell Rotary Compressors, 12 Ibs. 
Sq. In. pressure; 750 cub. ft. direct-coupled on 
bedplate to 60 h.p. S.R., 3/50/4060 volts motor. 

$-cwt. Pilkington Self-contained Pneumatic 
Hammer. 


Geared Foundry Ladles. 9, 4, 34, 24 and 
1 ton, ete. 

AIR COMPRESSORS : 30 in stock in sizes 
500 to 20 cub. ft. 

ELECTRIC MOTORS: Large stock to snit 
almost all electric systems. 


S. C. BILSBY, a.M.1.c.£., A.M.1.E.E. 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
‘Phone: Broadwell 1359. 


THO* W. WARD LTD. 


Vertical Tubular TRACTOR BOILER, 5’ 6” 
high x 2’ 10” dia., heating surface 63.59 sq. ft.. 
with fittings and mountings; working steam 
pressure, 275 lbs. per sq. in. 

75-h.p. Holt’? TRACTOR. 

Three first-class second-hand Green’s stan- 
dard FUEL ECONOMISERS, each of 320 
pipes 9’ long, re-insurable at 200 lbs. w.p. 


Write for Alhion™ Catalogue. 
"Grams : “‘ Forward "Phone : 23001 (10 lines). 
ALBION WORKS, SHEFFIELD. 


OCKS : 


YHEAP for Quick Sale.—One 250-lb. Morgan 
‘ Tilting Furnace, coke-fired, rebricked, and 
new pot. One 100-lb. Ladle. One 2-cwt. Ladle, 
unused. One Sterling Wheelbarrow, as new. 
Six pairs Boxes, Sterling, Style S, 134 by 134 
by 34 by 34, interchangeable. Six pairs Boxes, 
Sterling, Style S, 125 by 14 by 24 by 24, inter- 
changeable and unused.—Box 622, Offices of 
THe Founpry Trape Journa, 49, Wellington 
Street, Strand, London, W.C.2. 
NEw Dwarf Cupola, to melt 10 to 15 cwts 
per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. capacity. 
Ungeared Ladles, 15 cwts. and 10 cwts. 
capacity. Improved Cupola Spark Arresters.— 
T. Davies & Son, West Gorton, Manchester. 


*Phone 98 Staines. 


}3- and 23-ton Morris Overhead Gantry 
Hand Cranes, 20 and 22 ft. span. 
Steel Tank, 12 ft. by 12 ft. by 6 ft. 
Cylindrical Tank, 31 ft. 6 in. by 5 ft. 6 in. 
Robey Air Compressor, 850 c.f. at 30 Ibs. 


HARRY H. GARDAM & CO., LTD., 
STAINES. 


"Phone: 287 SLOUGH 
Large Oil-Sand Mixer, as new 
Price, £24 
New Utard jolt squeeze moulding 
machine 24” square ...... Price, £48 
3-ton bottom-pouring Steel Ladle, 
AS Price, £34 
Armstrong-Whitworth Rotary Non- 
ferrous, Oil-fired Furnace,complete 
with 2 oil-burners, fume hood and 
all accessories, nearly new, 300-lbs. 


Price, £50 
NEW 36” x 30” Sandblast Barrel 
Cheap 


PLEASE SEND FOR OUR LATEST CATALOGUE 


Avex. HAMMOND, 


14, AUSTRALIA ROAD, SLOUGH 
BUY FROM ME AND SAVE MONEY! 


